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ANG
ASTM

Anisotropy

alluvium

aquifer

Avgas
BEE

Burnfill

CERCLA

cm/s

confined

DEQPPM
DoD
feet/day

FID/GC

APPENDIX A

ACRONYMS, DEFINITIONS, NOMENCLATURE,

UNITS OF MEASUREMENT

Air National Guard
American Society for Testing and Materials

Condition

of having different properties - in

different directions

sedimentary materials deposited in an envir-
onment of flowing surface waters

zone beneath the earth's surface capable of
producing water for a well

aviation gas (fuel)

Bio~Environmental Engineering

Solid wastes that have been burned prior to
covering or filling

Comprehensive Environmental Response Compen-
~sation and Liability Act of 1980

centimeters per second

an aquifer condition in which the more perme-

able materials are confined between two less
permeable strata, and in which artesian pres-

sures cause water to rise in wells to levels

above the base of the upper confining stratum
Defense Environmental Quality Program Policy
Department of Defense

feet per day

Flame ionization detection/gas chromatographic
techniques




groundwater
divide

GC

gneiss

gpm
gpd
HARM
HNu

hydraulic
conductivity

hydraulic
gradient

IRP
Jp-4
K

ug/g

ug/L

mg/L

mgd

Mogas

a theoretical dividing line in the water table
on each side of which the water table slopes
away, forming a boundary between separate
groundwater basins

gas chromatographic analytical instrument or
method

A coarse-grained, metamorphic rock consisting
banded, linearly oriented minerals

gallons per minute
gallons per day

Hazard Assessment Rating Methodology

a common brand name for a volatile organic vapor

photoionization detection meter

ratio of flow velocity to driving force for
viscous flow of water under saturated condi-
tions in a porous medium, or volume of water
that can move per unit time through a unit area
of aquifer under a unit hydraulic gradient

rate of change in pressure or hydraulic head in
groundwater over a given distance of flow

Installation Restoration Program

. Jjet fuel

common symbol for hydraulic conductiv:ty

micrograms per gram (equal to mg/kg, and equiva-
lent to parts per million in solids)

micrograms per liter (equivalent to parts per
billion in water)

milligrams per liter (equivalent to parts per
million in water)

million gallons per day

motor fuel

of




moraine
(terminal)

MSL
N
OANGB

OEHL
outwash
P.G.

Ph.D.

Podzcls

POL

potentiometri
(piezometric)
surface

~ ppb
ppm
RCRA

SNARL

C

accumulation of mixed sediments deposited on
the ice mar7sin of a glacier

mean sea level
north
Otis Air National Guard Base

Occupational and Environmental Health
Laboratory

relatively coarse, well-sorted sediment
deposited by melt water streams beyond the
margin of a glacier

Registered Professional Geologist
Doctor of Philosophy degree

zonal soil having surface layer of mats of
organic material overlying gray leached
horizons and dark brown illuvial horizons

petroleum o0il and lubricants

surface defined by the levels to which

water will rise in wells penetrating a

single aquifer, caused by hydrostatic
pressure

parté“pet“fbillion (equivalent - to ug/L in
water) '

parts per million (equivalent to mg/L in
water)

Resource Conservation and Recovery Act of
1976

"Suggested No Adverse Response Level”; see
20 August 1981 EPA memo (Appendix J). A
"SNARL" is a suggested guidance criterion.
It 1is not a federally adopted drinking water
standard nor has it been incorporated as a
performance regualation in other federal
environmental legislation




semi-confined

specific
capacity

square feet/day
transmissivity
unconfined

unconsolidated
sediments

USAF
U.S. EPA

USGS

Vadose Zone

voa

water table

an aquifer condition in which the confining
strata above the aquifer are not laterally
continuous.

the sustained yield of a well divided by the
drawdown in that well after a stabilized pump-
ing condition is obtained (reported in-
gpm/foot).

square feet per day

the volume of water that can move through an
acuifer per unit time per unit width of a satu-
rated layer under a unit hydraulic gradient.

an aquifer condition in which the water table
forms the upper boundary

sediments that are uncemented and thus include
interconnected void space (primary porosity)
that allows storage and transmission of
significant volumes of groundwater.

United States Air Force

United States Environmental Protection Agency

United States Geological Survey, Department of
the Interior

" unsaturated zone above the water table; area

that contains soil water under unsaturated
conditions

volatile organic and aromatic hydrocarbon com-
pounds.

the level below which earth materials are
saturated with water.
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DEPARTMENT OF THE AIR FORCE
USAF OCCUPATIONAL AND ENVIROMMENTAL HMEALTYH LABORATORY (AFSC)

. ‘VEBOO“ AIR FORCE BASE, TEXAS 78238

20 1984 18 JUL 1924
W™V E WEST?:.C?C. |
o A
— F33615-830D§$§% s Order 28, Proposed Modification 1 (IRP Stage 1, Otis ANGB)
Roy F Weston
o Attn: Pete Marks
Weston Way

VWest Chester PA 19380

1. The Govermment is contemplating assignment of the delivery order described
in Atch 1 hereto under the sudbject comtract. Pertinent details are included
in Atch 1 and herein., Request Contractor complete paragraph 2 below within
the limits set forth by Paragraph 3 below:
2. Order Prices and Other Elements:

a. Item 0001 - Hours of Effort and Prices: §

No. Hours Category Upit Price Iotal Price

b. Item 0002 - Support: $
Based on the following estimates:

Sampling Bottles:
Shipping:
Travel/Per Diem:
Supplies:
Indirect Costs:
Subcontract:

c. Item 0003 (Software): N/A

3. Desired Start Date: 84 SEP 10
Estimated Completion Date: 85 DEC 30

R1




X, Performance of this order shall not proceed until the Contractor receives
a formal delivery order or verdal instructions from the Contracting Officer.

5. If the Contractor concurs with the order concditions specified, he shall so
indicate by signing and forwarding two copies of this letter to USAF OEHL/TS,

Brooks AFB TX 78235. If he does not agree with any of the conditions, he
shall call USAF OEHL/TS to discuss proposed changes,

Q:;z¥f£7\4422;¢4:;4/ )

EMILE BALADI 1 Ateh
Chief, Technical Services Division Task Description

cc:  ASD/PMRSC

APPROVED

’e * D ;I“d:
CHRISTOPZER D. MILLER

Contracting Officer

The Contractor hereby concurs in the Order conditions set forth above and will
perform accordingly.

Signature:

Title:

Date:
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INSTALLATION RESTORATION PROGRAM
Phase II Field Evalluation
Otis ANGB MA*

TI. The purpose of this task i3 to determine if envirommental contamination
bas resulted from waste disposal practices at Otis ANGB MA; to provide esti-
mates of the magnitude and extent of contamination, should contamination be
found; to identify potential envirommental consequences of migrating pollu-
tants; to identify any additional investigations and their attendant costs
necessary to identify the magnitude, extent and direction of movement of
discovered contaminants.

The presurvey report (mailed under separate cover) and Phase I IRP report
(mailed under separate cover) incorporated background and description of the

sites for this task. To accomplish the survey effort, the contractor shall
take the following steps:

A. General

1. Determine the areal extent of each site and zone by reviewing
available aerial photos of the base, both historical and the most recent
panchromatic and infrared.

2. Locations where surface water samples; are collected shall be
marked with a permanent marker, and the location recorded on a site/zone map.

3. A total of eleven monitoring wells shall be installed. The exact
location of wells shall be determined in the field.

k. Ground-water monitoring wells shall comply with U.S. EPA publi-
cation 330/9-81-002, NEIC Mapual for Groundwater/Subsurface investisations at
Hazardous Maste Sites, and State of Massachusetts requirements for monitoring

well installation. Only screw type joints shall be used. Glue fittirgs are
not permitted.

5. The contractor shall not perform gravel packing of wells. Upon
withdrawal of augers, formation sand shall be allowed to collapse around the
screened zone. Any additional packing of the screened zone shall be done
using suitable native material.

6. Wells shall be of sufficient depth to collect samples representa-
tive of aquifer Quality and to intercept contaminants if they are present.
Wells installed during this effort shall be constructed with 50 feet of well
acreen below the water table unless otherwise noted. All wells shall be

developed, water levels measured, dnd locations surveyed and recorded on a
site map.

T. All water samples shall be analyzed on site by the contractor for
pH, temperature, and specific conductance. Sampling, maximum Lolding time,

*Highlights of modification underscored




and preservation of samples shall ccmply strictly with the following refer-
ences: Standard Methods for the Examipation of ¥ater and Nastewater, 15th Ed.
(1980), pp 35-42; ASIM, Section 11, and Methols for Chemical Analysis of
Naters and Nastes, EPA Manual 600/4-79-020, pp. xiii to xix (1979). All water

samples shall be analyzed using minimum detection levels, as specified in
Attachment 1.

8. Field data collected for each site/zone shall be plotted and
mapped. The nature of contamination and the magnitude and potential for cor-
taminant flow within each site/zone to receiving streams and ground waters
shall be determined or estimated. Upon completion of the sampling and analy-
sis, the data shall be tabulated in the next R&D Status Report, as specified
in Item VI below.

B. In addition to items delineated in A above, the contractor shall
conduct the following specific actions at sites identified on Otis ANGB MA.

1. Site 1. Base Landfill
a. Define boundaries of the landfill using a backhoe.

b, Install four perimeter monitoring wells downgfadient of this
site (wells 1, 2A, 34, 4).

c. Perform split-spoon sampling during well drilling.

d. Collect one ground-water sample from each well.

e. Analyze each ground-water sample for Total Organic Carbon
(TOC), Total Organic Halogens (TOX), Oil & Grease-infrared method (0&G/IR),

cyanide, phenol, PCB, iron, copper, cadmium, chromium, lead, arsenic, nickel,
and the Safe Drinking Water Act pesticides listed in Attachment 1.

2. Site 2. Current Pire Training Area

a. Perform a test pit investigation using a backhoe. Trench
surfaces shall be screened for organic vapors using an Organic Vapor Anmalyzer
(OVA) and a HNU Photoionizer (HNU). a maximum of ten soil samples shall be
collected from suspect areas in the trenches.

b. Analyse each soil sample for T0X, 0&G/IR, and lead.




¢. Install two monitoring wells downgradient of this site (wella

5 and 6).

d. Perform split-spoon sampling during well drilling.

e. Collect one ground-water sample from each well.

f. Analyze each ground-water sample for TOC, TOX, O&G/IR, PCB,
and lead.

E._Collect a second round of samples from wells 5 and 6.

h. _Analvze the second round of samples for TOC, phenol, VOC,
Xvlepne, MEK, and methyl isobutyl ketopne, and perform ap infrared scan to
st = le ; (5

3. Zone 1. Former Fire Training Area and NDI Shop

a. Perform a test pit investigation using a backhoe at the
suspect site and adjacent swale. Trench surfaces shall be screened for
organic vapors using an OVA and HNU. A maximum of six soil samples shall be
collected from suspect areas in tae trenches.

b. Each soil sample shall be analyzed for TOX, O&G/IR, and lead.

¢. Collect one liquid and one sludge sample from the drain sump
at the NDI Shop. The liquid sample shall be analyzed for TOC, TOX, 0&G/IR,
and lead. The sludge sample shall be analyzed for TOX, O&G/IR, and lead.

'd. Install one monitoring well downgradient of this site
{well 7).

e. Perform split-spoon sampling during well drilling.
f. Collect one ground-water sample from the well.

g. The ground-water sample shall be analyzed for TOC, TOX,
0&G/IR, and lead.

h. Collect 3 second sample from the well,

Ai.__Apalyze the second sample for TOC, phepol, VOC, xvlene, MEK,







C. V¥ell Installation and Clean-Up

_All well drill cuttings shall be removed and the general area cleaned

following the completion of each well, Only those drill cuttings suspected
of being a hazardous waste (based on discoloration, odor, or organic vapor
‘detection instrument) shall be properly containerized (according to local
civil engineering office requirements) by the contractor for eventual
_Bovernment disposal. The suspected hazardous waste shall be tested (maximum
of five samples) by the contractor for EP Toxicity and Jgnitability, The
contractor is not responsible for ultimate disposal of the drill cuttings.
Disposal will be conducted by base personnel,

D. Data Review

Results of sampling and analysis shall be tabulated and incorporated
into the monthly R&D Status Reports, and forwarded to the USAF OEHBL for review
as soon as they become available, as specified in Item VI below.

E. Reporting

1. A draft report delineating all findings of this field investiga-
tion shall be prepared and forwarded to the USAF OEHL, as specified in Item VI
below, £for Air Force review and comment. This report shall include a discus-
sion of the regional hydrogeology, well logs of all project wells, data from
water level surveys, water quality analysis results, available geohydrologic
cross sections, ground-water surface and gradient vector maps, any available
vertical and horizontal flow vectors, and laboratory qQuality assurance infor-

mation. The report shall follow the USAF OEHL supplied format (mailed under
seperate eover). '

2. Bstinates shall be nade of the nagnitude and direction of move=~
ment of contaminants discovered. Potential envirommental consequences of
discovered contamination shall be identified or estimated. Where survey data
are insufficient to properly determine or estimate the magnitude and direction
of movement of discovered contaninants, fully Jjustified apecific recommenda-
tions shall be made for additioaal efforts required to properly evaluate
contamination migration.

3. Cost Estimates: The contractor shall provide cost estimates for
all additional work recommended to permit proper determination of contami-
nants. The recommendations provided shall include all efforts required to
deternine the magnitude and direction of movement of discovered contaminants
along with an estimate of the time required to accomplish the proposed effort.

This ianformation shall be provided in a separately bound appendix to the draft
final report.

F. Meetings

The contractor's project manager shall attend one meeting with Air
Force headquarters and regulatory agency personnel 3o take place at a time to

" be specified by the USAF he meet shal K ace s
ation of one day (eight hours).

B7




II. Site Location and Dates
Otis ANGB MA
102 FIW/DEE
Dates to be established
III. Base Support: None
IV. Government Furnished Property: None

V. Government Points of Contact

1. 1Lt Dulcie Weisman " 2. Mr. George Sundstrom -
USAF OEHL/ECQ 102 FIW/DEE
Brooks AFB TY 78235 ] Otis ANGB MA 02542
(512) 536-3305 (617) 968436
AV 240-3305 AV 557-4730

3. Lt Col Michael Washeleski
ANGSC/SGB
Andrews AFB MD 20331
(301) 981-5926
aV 858-5926

a

VI. In addition to sequence numbers 1 , 5 and 11 which are applicable to all
orders, the reference numbers below are applicable to this order. Also shown
are data applicable to this order,

a
Forward a copy of the R&D Status Report to all government POCs identified
in Secticon V. ‘

Sequence Nr Block 10 Block 11 Block 12 Block 13 Block 14

Be ONE/R 84 FEB 20 31 JAN 85 15 MAY 85 .

#Contractor shall supply the USAF OEHL with 20 copies of the draft report and
50 copies plus the original camera ready copy of the final report.

B8




TOC
TOX
0&G/IR
cyanice
phenol

PCB

iron (total dissolved)

copper
cadmiun
chromium
lead

arsenic
nickel
endrin
lindane
methoxychlor
toxaphene
2,4-D
2,4,5-TP silvex

xylene

methyl isobutyl ketone

methyl ethyl ketone

sulfate
chloride
hardness

infrared scan

Level of Detection

Reguired

1 mg/L

S ug/L (waters);

0.1 mg/L (waters);

10 ug/L

1 ug/L (waters);

S ug/g (soil)

100 ug/g (soil)

1 ug/g (soil)

0.25 ug/L
100 ug/L
50 ug/L
10 ug/L
50 ug/L
20 ug/L (waters);
10 ug/L
100 ug/L

0.02 ug/L

. _Q.OI ug/L

0.2 ug/L
1.0 ug/l.
0.06 ug/L
0.02 ug/L
1l ug/L
1 ug/L
1 ug/L
1 ug/L

1 ug/L

0.

2 ug/g (soil)

No. of Samples?

v

2>

1w, 8s

4w 8s, 2b




ammonia -~ aw
hydrocarbon GC scan -—- 4w, Bs, 2b
Total Kieldahl Nitrogen - 4w
nitrate 0.1 mg/L 4w

yoc :_ 1lw, 4s
base/neutrals and acids il 2y

NOTES:

a Applies to second round of samples at Sites 1 and 2,

and Zone 1, and all
samples at Sites 3, 4, and 5.

w = water s = soil b = bulk liquid

* Detection levels for volatile aromatics and volatile halocarbons shall be as
specified in EPA Methods 601 and 602.

** Detection levels for base/neutrals and acids shall be as specified in EPA
Method 625. '

I1f drill cuttings are suspected of being hazardous material, five samples shall be
tested for EP Toxicity and Ignitability.
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PREPRP- I S

Fields of Competence

Project management; environmental analytical
laboratory analysis; hazardous waste, groundwater and
soil ecnntamination; source emissions/ambient air
sampling; wastewater treatment; biological monitoring
methods; and environmental engineering.

Experience Summary

Eighteen years in Environmental Laboratory and En-
vironmental Engineering as Project Scientist, Project
Engineer, Process Development Supervisor, and
Manager of Environmental Laboratory with WESTON.
Experience in analytical laboratory, wastewater surveys,
hazardous waste, groundwater and soil contamination,
DoD-specific wastes, stream surveys, process develop-
ment studies, and source emission and ambient air
testing. In-depth experience in pulp and paper, stesl,
organic chemicais, pharmaceutical, gilass, petroleum,
petrochemical, metal plating, food industries and DoD.

Applied research on a number of advanced wastewater
treatment projects fundeq by Federal EPA.
Credentials ' '

8.S., Biology—Franklin and Marshall College (1963)

M.S., Environmental Engineering and Science—Drexel
University (1965)

American Society for Testing and Materials
Water Pollution Control Federation
Water Pollution Control Association of Pennsyivania

Employment History

1965-Present WESTON

1963-1964 Lancaster County General Hospital
Research Laboratory for Analytical
Methods Develiopment

Peter J. Marks

Key Projects

USAF/OEHL Brooks AFB. Program Manager for this
three-year BOA contract provides technical support in
environmental engineering surveys, wastewater
characterization programs, geological investigations,
hydrogeciogical studies, landfill leachate monitoring
and landfill siting investigations. bioassay studies,
wastewater and hazardous waste treatability studies,
and laboratory testing and/or field investigations of en-
vironmental instrumentation/equipment. Collection,
analysis, and reporting of contaminants present in
water and wastewater samples in support of Air Force
Environmental Health Programs.

United States Army Toxic and Hazardous Materials
Agency (USATHAMA), Aberaeen Proving Ground, Mary-
land. Program Manager for three-year basic ordering
agreement contract to provide research and develop-

. ment for technology in support of the DOD Installation
Restoration Program. The objective of the Program is to
identify and develop treatment methods/technology for
containment and/or remedial action. Technology
development for remedial action is to include ground-
water, soils, sediments, and siudges.

Confidential Client, Ohio. Project Manager of an on-going
contract to conduct corporate environmentai testing and
special projects at client's U.S. and overseas plants.
WESTON must be abie to assign up to four professionals to
a project within a two week notice.

Confidential Client (Inorganic and Organic Chemicais).
Product Manager of a current contract to conduct
wastewater sampling and analysis of plant effluent for
priority poflutants. The project aiso includes a
wastewater treatability study to evaluate a number of
process alternatives for removai of priority poliutants
from the present effluent.

Confidential Client, Utah. Technical Project Manager for
in-depth wastewater survey, in-plant study, treatability
study, and concept engineering study in support of the
client's objectives to meet 1983 effluent limitations.
WESTON had two project engineers, two chemists, five
technicians and an operating laboratory in the field.
Field effort is six months duration.

Professional Profile

C-1




in conjunction with University of Delaware College,
WESTON anaiyzed more than 500 biological and marine
sediment samples for eleven constituent trace metais
as part of a program to identify and trace the migration
of metals from ocean dumping of sludges on the con-
tinental shelf off the coast of the State of Delaware,
acted as Technical Project Manager.

Project Manager in charge of a wastewater analysis and
biological treatability project for industrial client for the
identification and degradation of six pesticide-
containing wastewaters.

U.S. EPA Environmental Monitoring and Support
Laboratory. Multi-year contract to provide reference
taboratory analysis on QA/QC sampies produced from
the EPA Anaiytical Laboratory QA/QC program.

Publications

“*Microbiological inhibition Testing Procedure,”
Biological Methods for the Assessment of Water Qual-
ity, A.S.T.M. Publication STP 528.

“Heat Treatment of V/aste Activated Siudge” (with V.T.
Stack).

“Bioiogical Monitoring in Activated Sludge Treatment
Process,” a joint paper with Stover/Woldman.
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e

Registration

Registered Prcfessional Geologist in the State of
Indiana

Fields of Competence

Groundwater resources evaluation; hydrogeologic
evaluation of sanitary landfills and other waste disposai
sites; detection anc abatement of groundwater poilu-
tion; digital modeling of groundwater flow and solute
transport; statistical analysis of geological and
geochemical data; geochemical prospecting; estuarine
geology and geochemistry; trace metal and aqueous
geochemistry.

Experiance Summary

Seven years experience in hydrogeology and
geochemistry, involving such activities as: assessment
of subsurface water and soil contamination; develop-
ment of contamination profiles; evaiuation of remedia-
tion actions for groundwater quality restoration; quan-
titative chemical analysis of water and soil; ore assay
and ore body evaluation; drilling supervisor;
hydrogeologic assessment; pollution detection and
abatement; estuarine pollution analysis; application of
flow and solute transport computer modeis; computer
programming; project managemert; teaching en-
vironmental geology and geochemistry.

Credentiais

B.A., Geology—Brown University (1966)
M.S., Geology—University of Delaware (1973)
Ph.D., Geology—University of Delaware (1979)

Sigma Xi, The Scientific Research Society of North
America :

Geological Society of America, Hydrology Division
National Water Well Association, Technical Division
American Association for the Advancement of Science

Estuarine Research Federation: Atlantic Estuarine
Research Society

Frederick Bopp Iil, Ph.D., P.G.

Employment History

1979-Present WESTON

1977-1979 U.S. Army Corps of Engineers
Waterways Experiment Station
1976-1977 University of South Florida
Department of Geology
1970-1976 University of Delaware
Department of Geology
1974-1976 Earth Quest Associates

President and Principal Partner
WESTON

United States Navy
Commissioned Officer

1974 (Summer)
1966-1970

. Key Projects

Prcject manager on seven task orders for environmental
assessment services at United States Air Force
facilities in nine states.

Task manager for a Superfund site evaluation in Qhio.

Site manager for drum recovery operations in Penn-
sylvania and New Jersey.

Project manager for site assessments of oil and fuel
spills in four states.

Project manager for closure plan development at a
hazardous waste landfill in New Jersey.

Definition and abatement of groundwater contamina-
tion from chemic. manufacturing in Delaware.

Flow and solute transport digital model of a heavily-
pumped regional aquifer in southern New Jersey.

Definition and abatement of groundwater contamina-
tion from chemical manufacturing in the Denver area.

Hydrogeologic impact assessment of on-land dredge
spoil disposal in coastal North Carolina.

Geochemical prospecting and ore body analysis in
Arizona.

Proiessional Proiile




Definition and abatement of groundwater contamina-
tion from a hazardous waste site in northern New
_England.

Detinition and abatement of groundwater contamina-
tion from plating and foundry wastes in eastern Penn-
sylvania.

Operational test and evaluation of new naval mine ord
inances in southern Florida.

Publications

“Metals in Estuarine Sediments: Factor Analysis and !ts
Environmental Significance”. Science, 214 (1981)
441-443.

“The Remobilization of Trace Metais from Suspended
Sediments Entering the Delaware Estuary”. Presented
at the 27th Annual Meeting, Southeastern Section,
Geological Society of America, Chattanooga, Ten-
nessee, April 1978.

“Trace Metals in Delaware Bay Sediments and Oysters”.
Presented at the International Conference on Heavy
Metals in the Environment, Toronto, Canada, October
1975.




Fields of Competence

Hydrogeologic and geotechnical investigations of
hazardous waste sites and landfills; evaluations of
potential site use for solid and liquid waste disposal and
secure fand burial facilities; hydrogeologic analyses of
remadial aiternatives for groundwater contamination
problems. Management of hydrogeologic projects in-
volving groundwater resource evaluation, monitoring,
development, and protection:; analyses of groundwater
quality trends as compared to 'and use.

Experience Summary

Fifteen years of professional experience in the field of
groundwater pollution control. Expertise in providing
tecitnical guidance and advice to industry and public
and governmental agencies on hydrogeologicailly
related probiems of groundwater management, protec-
tion, and development.

Prepared hydrogeologic reports assessing groundwater
availability and suitability for supply. conducted in-
vestigatioris of groundwater pollution incidents and
developed reports with specific recommendations
relating to serious potiution problems and large scale
water resource isstL es.

Coordinated and supervised subsurface exploratory
work for h/drogeologic investigations relating to land-
fills, hazardous waste sites, groundwater injection
systems, and other projects affecting groundwater;
organized and performed studies utilizing advanced
hydrogeologic methods such as ionic tracers, earth
registivity, and remote sensing; utilized mathematical
principles of groundwater fiow in hydrogeclogic in-
vestigations.

Participated in planning, coordination and development
of groundwater recovery and treatment projects where
groundwater has been poiluted.

Provided consuitation and expert testimony on
hydrogeolgic aspects of disposal of hazardous and
non-hazardous wastes. Managed group of geologists in-
volved in hydrogeologic-geotechnical investigations.

Richard L. Kraybill

Credentiais

B.A., Geology—Lafayette College (1967)
M.S., Geology—Rutgers University (1977)

Afttiliations

National Water Well Association. Technical Division

Water Pollution Control Federation

Pennsylvania Water Pollution Control Association,
Eastern Section

Geological Society of America, Hydrogeologic and
Engineering Divisions

Employment History

1981-Present WESTON

1979-1981 Wehran Engineering
Earth Sciences Group
1967-1979 Commonwealith of Pennsyivania

Key Projects

Senior Project Hydrogeologist on study invoiving the
containment of PCB migration from five sites known to
have received large quantities of matenals containing
PCB's.

Senior Project Hydrogeologist on the closure and cut-
oftf wall certification of a large hazardous waste
disposal site in a wetlands area in Michigan.

Projeci Manayer or the hydrogeologic study and
remediation analysis of a hazardous waste disposal site
in Chester, PA, under contract with the PA Department
of Environmental Resources and the EPA.

Developed and managed a site feasibility assessment
and major detailed hydrogeologic-geotechnical in-
vestigation for the design of a secure !andfili in Model
City. NY.

Managed the investigation, design remediation and
closure of an uncontrolled hazardous waste disposal
site.

Proiessional Profile




Senior Hydrogeoiogist and Project Manager for an in-
situ closure of a plating waste impoundment.

Senior Hydrogeologist for investiqation and design of a
secure sewage sludge disposal facility involving
groundwater cutoff by slurry trench methods.

Senior Hydrogeoiogist for five L..S. Air Force projects
developing work scopes for investigating impacts at
suspect hazardous waste disposal sites under the
USAF-IRP program.

At one USAF Base, performed a detailed preliminary in-
vestigation of an existing groundwater pollution pro-
blem with the objective of assessing potential impacts
on a nearly public water supply resource.

Project Manager and Senior Hydrogeologist pertaining
to the environmental assessment and disposal of
hazardous wastes at the largest rietal finishing industry
in Maine. Portions of project involved evaluation, risk
assessment and concept closure: of a hazardous waste
impoundment; EPA sludge delisting; and hazardous
waste Part B applications.

Project Manager and Hydrogeologist for landfill
development. closure and site permitting.

Publications

“Groundwater Quality, Variation, and Trends as Com-
pared to Land Use in a Critical Carbonate Recharge
Area.” Presented at the NWWA Exposition—Technical
Division Annual Meeting, Boston, Massachusetts, 1977.

“Requlatory—Technical Aspects of Sewage Sludge
Disposal on the Land Surface.” Presented at the Penn-
sylvania Water Pollution Control Association Annual
Convention, 1977.

“Hydrogeologic Considerations and Remediai Alter-
natives Assessment at Uncontrolled Hazardous Waste
Disposal Sites.”" Vanderbilt University-sponsored
Technicat Program for Environmental Protection Agency,
Region V, Cincinnati, Ohio, 1981.

“In-situ Remediation and Closure of a Plating Waste Im-
poundment”, Toxic and Hazardous Waste. Proceedings
of the Fifteenth Mid-Atlantic Industrial Waste Con-
terence, June 1983.




Registration

Registered Professional Geologist in the States of
Georgia (No. 440) and indiana,

Fields ot Competence

Detection and abatement of groundwater contamina-
tion; design of artificial recharge wells; deep well
disposal: simulation of groundwater systems: hydro-
geologic evaluation of hazardous waste sites and land-
fills; practical applications of geophysicai surveys to
hydrologic systems, ..z investigations, and borehole
geophysical surveys. Geochemicai studies of acid mine
drainage and hazardous wastes.

Experience Summary

Sixteen years experience as.field hydrogeoiogist, field
supervisor, project director, research director. Six years
research involving two consecutive projects; 1} applica-
tion of geophysical techniques in evaluating ground-
water supplies in fractured rock terrain in Delaware and
Pennsylvania; 2) project director for an artificial
recharge and deep well disposal study. Provided con-
suitation for waste disposal and aquifer quality pro-
blems for coastal communities.

Developed geochemical sampling techniques for deep
mine sampling. Evaluated synthetic and field hydrologic
data for deep formulational analysis in coal field pro-
jects.

Earlier research experience involved developing tech-
niques for mapping subsurface regional structures hav-
ing interstate hydrologic significance, and defining ore
bodies by geochemical prospecting.

Credentials

B.S., Biochemistry—Alibright College (1966)
M.S., Hydrogeology—University of Delaware (1975)

Cooperative Program Environmental Engineering—
University of Pennsylvania

Walter M. Leis, P.G.

Additional special course work in Geoloegy and
Hydrology, Franklin and Marshall College and Penn-
sylvania State University

Remote Sensing Data Processing Training, Goddard
Space Center (1978)

OWRR Research Fellow, 1973

National Water Weil Association, Technical Division.
Geological Society of America. Engineering Geclogical
Division.

Society of Economic Paleontologists and Mineralogists

Employment History

1974-Present WESTON

1973-1974 University of Delaware
Water Resources Center

1971-1973 University of Delaware

1967-1971 Pennsylvania Department of

Environmental Resources

‘Key Projects

Definition of groundwater contamination from sanitary
landfill leachate and recovery of contaminants to pro-
tect heavily used aquifer in Delaware.

Field design studies for artificial recharge and waste
disposal wells.

Design and construction of hydrologic isolation
systems for various class hazardous wastes.

Design and supervision of chemical and physical
rehabilitation of groundwater coilection systems in frac-
tured rock and coastal plain areas.

Principal investigator for six projects involving subsur-
face migration of PCB's in New York, New Jersey, Penn-
syivania, and Okfahoma.

Design and construction supervision of hydrocarbon
recovery wells in Pennsylvania.

Professional Proiile




Geochemical evaluation of coal mine pools in West
Virginia.

Geochemistry of subsurface migration of toxic
substances.

Principal investigator for eight projects involving migra-
tion of volatile chlorinated hydrocarbons in ground-
water.

Minreable reserve evaluations for coal, sand and gravel,
limestone, clay deposits, mine reclamation, and
monitoring.

Design geophysical and remote sensing assessments
¢t hazardous waste disposal areas.

Publications

Leis. W., and R.R. Jordan, 1974, “Geologic Control of
Growndwater Movement in a Portion of the Delaware
Piedmont”’, OWRR—ODEL 20.

Leis, W., 1976, “Artificial Recharge for Coastal Sussex
County, Delaware”, University of Delaware Press, Water
Resources Center.

Leis, W., D.R. Clark, and A. Thomas, 1976, ‘Control Pro-
gram fcr Leachate Affecting a Muitiple Aquifer System,
Army Craek Landfill, New Castie County, Delaware”, Na-
tional Conference on Management and Disposal of
Residue on Land.

Leis, W., W.F. Beers, J.M. Davidson, and G.D. Knowles,
1978, “Migration of PCB’s by Groundwater Transport—
A Case Study of Twelve Landfills & Dredge Disposal
Sites on the Upper Hudson Valley, New York”, Pro-
ceedings of the 1st Annual Conference of Applied
Research & Practice on Municipal and Industrial Waste.

Leis, W., R.D. Moose, and W.F. Beers, “Critical Area
Maps, a Regional Assessment for Karst Topography",
Association of Engineering Geologists 1978 Annual
Meeting.

Leis, W., and W.F. Beers, “Soil Isotherm Studies to
Predict PCB Migration Within Groundwater’, (Abstract)
ASTM 1979 Annuai Meeting, Philadelphia, Pennsylvania.

Thomas, A, and W. Lein, "Physical & Chemical
Rehabilitation of Contaminant Recovery Wells'",
Association of Engineering Geologists 1978 Annual
Meeting.

Leis, W., W.F. Beers. and F. Benenati, “Migration of
PCB8's from Landfills and Dredge Disposal Sites in the
Upper Hudson River Valley”, New York Academy of
Science Symposium on PCB’s in the Hudson River.

Leis, W., *Subsurface Reclamation bv Counter Pumping
Systems: Geologic and Geotechnical Aspects of Land
Reclamation’, ASCE/AEG 1979 Symposium.

Leis, W., and A. Metry, “Field Characterization of
Leachate Quality'', Water Pollution Control Federation
1979 Annual Meeting.

Leis, W., and A. Metry, “Multimedia Pathways of Con-
taminant Migration’’, Water Pollution Controt Federa-
tion 1980 Annual Meeting.

Leis, W., and K. Sheedy, "Geophysical Location of Aban-
doned Waste Disposal Sites’”, 1980 National Con-
ference on Management of Uncontroiied Hazardous
Waste Sites.

Sheedy, K., and W. Leis, 1982, "'Hydrogeoiogical Assess-
ment in Karst Environments (chapter).”




Fields of Competence

Analytical iaboratory management; organic chemistry,
mass spectrometry, GC/MS/DS, high and low resolution,
chemical ionization and special techniques; gas
chromatography inciuding capiifary column techniques;
high performance liquid chromatography (HPLC); the
uses of NMR, IR, UV, visible, inorganic anaiyses, elec-
trochemical. thermal techniques and surface meth-
odologies {(SEM, ESCA, SIMS) to solve industrial pro-
blems; the development of quality control measures in
analytical protocols; the testing of laboratory safety
methodologies; innovation of new analytical technigques
and methods to solve industrial, product liability, pro-
duction and environmental problems.

Experience Summary

Eleven years experience in the supervision of an

analytical group involved in solving all types of in- '

dustrial problems including environmental, product
safety, production, research and development. The main
emphasis was on the innovative development of ana-

lytical methods utilizing instrumental technologies. In-

depth experience in the organic chemicals, inorganic
chemicals polymer, fiber, tire, solvent, fluorine
chemicals, coke and coal tar industries. Numerous
scientific presentations. Contributor to three Chemicai
Manufacturers Association Task Groups: Environmental
Monitoring, Groundwater, and Hazardous Waste Re-
sponse Center.

Taught general chemistry, analytical chemistry, organic
chemistry, and instrumental analysis for four years at
Eastern Michigan University and the University of {i-
linois.

Credentials

8.A,, Chemistry—Williams College (1960)
Ph.D., Organic Chemistry—lowa State University (1964)

Postdoctoral Organic Chemistry—University of lllinois
(1966)

Postdoctoral Mass Spectroscopy—Cornell University
(1969)

James S. Smith, Ph.D.

American Chemical Society
American Society for Testing Materials
American Society of Mass Spectroscopists

Employment History

1981-Present WESTON

1969-1981 Allied Chemical Corporation
Corporate Research Center
1966-1968 Eastern Michigan University
Assistant Professor of Chemistry
1965-1966 University of lllinois

Key Projects

Directed analytical group for five years of intensive
sampling and analysis of a toxic insecticide. Anaiyses
involved soil, air, water, sludge, blood, bile, feces, urine,
animal feed, and piant sampies to detect the compound
at the low parts-per-billion level. The project involved
rapid development of new and accurate analyticel

- methods.

Developed an industrumental analytical laboratory coa-
sisting of trace environmental analyses, gas chro-

matography, high performance liquid chromatography,

mass spectrometry, surface analyses, X-ray photoelec-
tron spectroscopy and nuclear magnetic resonance
spectroscopy including the design and manufacture of
instrument modifications, purchasing instruments, and
hiring of key personnel.

Isolated, identified, and developed a method of analysis
for a ¢colored impurity on a bulk chemical product. Syn-
thesized the colorant for proof of identification and as a
standard for future analysis. Proved the mechanism of
the development of the color from the packaging
materials. Designed new specifications eliminating the
probiem.

Conducted corporate plant environmental laboratory
QA/QC audits including the development of a corporate
QA/QC manual.

Professional Profile
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Pro/ided an inexpensive and accurate method of
ana.ysis of lead for a manufacturing piant effluent. A
putlished methodology in kit form was modified for
plant personnel use to measure soluble and total lead in
a waste stream without use of excessive manpower or
capital. QA/QC procedures were included as well as the
use of performance sampies.

Supervision of analytical technologicatl advances that
lead to either patents and new products in the fields of
coal tar chemicals, food packaging and transformer
manufacturing.

Publications

Smith, J., A. Weston, and C. Wezwick, "“Tire Cord Emis-
sion Studies, Conciusion’, The international Society of
industrial Yarn Manufacturers, Savannah, Georgia, 3-4
November 1977.

Hanrahan, J., E. McCarthy, D. Richton, J. Smith, and A.
Weston, “ldentification of an Interfering Compound is
the Determination of Oimethyinitrosamine by Gas
Chromatography-Mass Spectrometry”, 26th Annual
Conference on Mass Spectrometry and Allied Topics,
St. Louis, Missouri, 28 May to 2 June 1978.

Brozowski, E., D. Jerolamon, D. Richton, D. Smith, J.
Smith, and A. Weston, ‘‘Industrial Applications of
Chemical lonization with the Ammonium lon”, 26th An-
nual Conference on Mass Spectrometry and Allied
Topics, St. Louis, Missouri, 28 May to 2 June 1978.

Muetller, B.W., L. Paimer, G. Rebyak, and J. Smith,
“Analysis of Alpha and Beta Naphthalene Sulfonic
Acids by High Performance Liguid Chromatography”,
North Jersey A.C.A. Chromatography Discussion Group,
Nutley, New Jersey, 14 March 1979. . .

French, C., L. Palmer, and J. Smith, “Analysis of ‘

Pniymer Oligomers by High Performance Liquid
Chromatography”, Middle Atiantic Regional A.C.S.
M.eting, West Long Branch, New Jersey, 19-23 March
1979. .

Burkitt, D. and J. Smith, “A Simple Chromatographic
Modification Providing for Rapid Interchange of
Capiilary and Packed Columns”, Middle Atlantic
Regional A.C.S. Meeting, West Long Branch, New
Jersey, 19-23 March 1979.

Brozowski, E., D. Jerolamon, D. Richton, D. Smith, and J.
Smith, “A Convenient Method for the Evaporation of
Solvent in the Priority Pollutant Program,” Middie Atlan-
tic Regional A.C.S. Meeting, West Long 8ranch, New
Jersey, 19-23 March 1979.

Mady, N., D. Smith, J. Smith, and C. Wezwick, “The
Analysis of Kepone in Biological Samples”, Pro-
ceedings of the 9th Materials Research Symposium,

.Gaithersburg, Maryland, 10-12 April 1978.

Mueller, B., L. Palmer, and J. Smith, “A High Perform-
ance Liquid Chromatographic Method for the Analysis
of Bis-phenol-A and Its Impurities”, Middle Atlantic
Regional A.C.S. Meeting, West Long Branch, New
Jersey, 19-23 March 1979.

Gabriel, M., J. Hanrahan, and J. Smith, “A Sensitive
Method for the Quantitative Analysis of Pyridine at the
Low PPM Level”, Middle Atlantic Regional A.C.S.
Meeting, West Long Branch, New Jersey, 19-23 March
1979.

Burkitt, D., J. Hanrahan, and J. Smith, “Analysis of Hex-
achloroacetone and Hexafluoroacetone in Industnat
Wastewater”, Proceedings of the A.S.T.M. Committee
D-19 Symposium, "“The Measurement of Organic Pol-
lutants in Water and Wastewater”, Denver. Colorado,
19-20 June 1978.

Brozowski, E., D. Burkitt, M. Gabriel, E. McCarthy, J.
Hanrahan, and J. Smith, “A Simple. Sensitive Method

for the Quantitative Analysis of Carbon Tetrachloride

and Chloroform in Water at the Parts Per Billion Level”,
Proceedings of the 9th Materials Research Symposium.
Gaithersburg, Maryland, 10-12 April 1978.




‘ Fields of Cdmpetence

Inorganic and organic chemistry; instrumental
analytical techniques; synthesis of organic chemicals;
laboratory management, chemicai research and educa-
tion.

Experience Summary

Nine years experience in inorganic and organic
chemistry with strong synthetic organic and instrumen-
tal analytical background. Experienced researcher and
teacher. Background in conceptualizing, founding, ef-
tecting, and administering a chemical consulting firm.

Credentials

M.S., Chemistry—University of New Mexico (1975)
Ph.D., Chemistry—University of New Mexica (1977)
American Chemical Society

The Society of Sigma Xi

- Southwest Association. of Forensic Scientists—

Associate Member
Society of Applied Spectroscopy, Rio Grande Section

Employment History
WESTON

1982-Present
1981-1982 Bell Petroleum Services, Inc.
1982-1982 Bell Petroleum Laboratories
1977-1981 AnaChem, Inc.

Co-Founder, Vice President
1975-1977 University of New Mexico

Practical Experience

Familiarity with use, maintenance, and operation of gas
chromatograjhs with flame ionization, electron capture,

Theodore F. Them, Ph.D.

thermal conductivity, and photoionization detectors. Ex-
perience includes methods development, separation op-
timization, and data reduction.

Familiarity with use, maintenance, and operation of gas
chromatograph/mass spectrometer/data system (GC/
MS/DS) in separations and identifications of complex
mixtures and molecules. Experience includes methods
development, separation enhancement, packed and
capillary column techniques, and data reduction.

Familiarity with use and operation of various infrared,
nuclear magnetic resonance (NMR), atomic absorption
{AA), and liquid chromatographic (LC) instrumentation.

Familiarity with use, maintenance, and operation of
Tekmar Models LSC-2 and ALS purgeitrap and liquid
sample concentrator devices and associated gas chro-
matographic methods.

Familiarity with use, maintenance, and operation of
Fisher Model 490 Coat Analyzer for analysis of moisture,
volatiles and ash in coal.

Familiarity with use, maintenance, and operation of
Fisher Sulfur Analyzer System for analysis of sulfur in

- coal and hydrocarbon fuais.

Familiarity with use, maintenance, ar.d operation of Parr
Adiabatic Bom Calorimeter and assosiated Master Con-
troiler in calorimetric analysis ot coal and coke,
foodstuffs, and fuels. )

Familiarity with use, maintenance, and operation of
Fisher Models Titralyzer || (Fixed End Point) and
Tritrimeter Il automatic titration systems for analysis of
water by pH or millivolt-sensitive methods.

Publications

Hazardous Properties and Environmental Effects of
Materials Used in Solar Heating and Cooling (SHAC)
Technologies: Interim Handbook, J.Q. Search (ed.),
August 1978. Sandia Laboratories report Sand 78-0842,
available from National Technical information Service,
Springfield, Virginia.

Proiessional Proijils
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“Isomerism in Complexes of Bidentate Ligands with
Enantiotopic Donor Atoms”, R.E. Tapscott, J.D. Mather,
and T.F. Them, Coordination Chemistry Reviews, Vol.
19, Nos. 2/3, September 1979.

“Stereochemical Studies on Diastereomers of Tris
(2,3-butanediamine)-Colbait (Ill)", C.J. Hilleary, T.F.
Them, R.E. Tapscott, Inorganic Chemistry, Vol. 19, No.
102, 1980.

“Staying Abreast of PCB Regulations: TESTING”, R.M.
Holland and T.F. Them, Professional Trade Publication,
June 1980.

“Stereochemistry of Arsenic (1) and Antimony (lll) 1,2-
DihydroxyEychohexane-1,2-dicarboxylates,” D. Mar-
covich, E.N. Duesler, R.E. Tapscott, and T.F. Them, In-
organic Chemistry, 1982. )




Credentials

B.A., Chemistry — Wittenberg Univer-
sity (1963)

Ph.D., Chemistry — Michigan State Uni-
versity (1970)

gglovment History

1984-Present WESTON 7

1982-1984 - Bnvirodyne Engineers,
Inc. '

1977-1982 Midwest Research

o Institute

1973-1977 Snell Environmental
Group

1972-1973 Clyde E. Williams and
Associates

1969-1972 Notre Dame University

Key Projects

Managed a program to analyze environ-
mental samples for 2,3,7,8-TCDD for the
U.S. EPA. This program required the
analysis of over 2,000 environmental
samples in 1983.

c7

EARL M. HANSEN

Managed a Sampling and Analysis con-
tract for U.S. EPA at Research Triangle
Park, North Carolina. This program fo-
cused on the evaluaticn of a volatile
organic sampling train (VOST) for the
collection of volatile organic com-
pounds from the gaseous effluents of
hazardous waste incinerators. Directed
the construction of two VOST trains and
developed a protocol for the use of
VOST to evaluate the performance of
hazardous waste incinerators.

Managing EEI's laboratory Quality As-

surance Program.

Participated in the design and prelim-
inary evaluation of a laboratory-scale
thermal destruction system to be used
to evaluate the feasibility of incin-
eration of liquid and solid hazardous
wastes. Directed a multi-task program
which required quick response methods
evaluation and analysis of groundwaters
and soils from hazardous waste disposal
sites. Samples received in this program
were analyzed for substituted phenols
and polynuclear aromatic hydrocarbons
(PAH's) using GC/MS and HPLC.

Managed a program to analyze process
wastewaters from six organic chemical
manufacturing plants. This program was




conducted for the U.S. EPA to identify
and quantify the presence of organic
and inorganic priority pollutants in
these wastewaters. The project required
design of sampling plans, development
and evaluation of analytical methods,
and collection and analysis of over 250
samples. These data were incorporated
into the data base which is to be used
by EPA to establish Best Available
Treatment Technology (BAT) regulations
for the organic chemical manufacturing
industry.

Led the evaluation, selection, and rec-
cmendaticn of an inductively-coupled
plasma (ICP) spectrophotometer which
was purchased as an addition to MRI's
atomic spectroscopy instrumentation in
1981.

Directed the completion of three proj-
ects requiring chemical analysis of
air, water, and solid waste effluents

which were collected from the combus-—

tion of refuse-derived fuel (RDF) as a
part of an envirommental assessment of
waste~to-energy processes, These sam-
ples were analyzed for trace inorganic
and organic components using AA, SSMS,
GC, and GC/MS.

Supervised field activities for collec-
tion and shipment of wastewater samples
collected from a pilot-scale wastewater
treatment system in support of a treat-
ability study of acid mine drainage
conducted by the U.S. EPA.

Publications

Dalton, L.R., <.D. Rynbrandt, E.M. Han-
sen, and J.L. Dye, °"ESR and Optical
Spectra of Metal Amine and Ammonia Mix~
tures,® J. Chem. Phys., 44, 3969
(1966).

c8

EARL M. HANLEN
(continued)

Hentz, R.R., Farhataziz and E.M. Han-
sen, ®pulse Radiolysis of Liquids at
High Pressures. I. Absorption Spectrum
of the Hydrated Electron at Pressures
up to 6.3 kbar,® J. Chem. pPhys., 55,
4974 (1971).

Hentz, R.R., Farhataziz and E.M. Han-
sen, "Pulse Radiolysis of Liquids at
High Pressures. II. Diffusion Con-
trolled Reactions of the Hydrated Elec-
tron," J. Chem. Phys., 56, 4485 (1972).

Hentz, R.R., Farhataziz and E.M. Han-
sen, "Pulse Radiolysis of Liquids at
High Pressures. III. Hydrated Electron
Reactions Not Controlled by Diffusion,"®
J. Chem, Phys., 56, 2959 (1972).

Braswell, P., K. Guter, and E.M. Han-
sen, "Groundwater Monitoring Made
Easy," Deeds and Data (December 1375).

Hansen, E.M., "Protocol for the Collec-
tion and Analysis of Volatile POHC's
Using VOST." Prepared for Industrial
Environmental Research Laboratory, Re-
search Triangle Park, North Carolina,
Contract No. 68-02-3627 (EPA-600/8-84-
007, March 1984).

Papers

Dye, J.L., L.R. Dalton, and :Z.M. Han-
sen, "ESR and Optical Spectra of Metal
Amine and Ammonia Mixtures,® Abstracts
of the 149th National Meeting of the
American Chemical Society, p. 455
(April 1965).

Hentz, R.R., Farhataziz and E.M. Han-
sen, "Pulse Radiolysis of Liquids at
High Pressures. 1. Absorption Spectrum
of the Hydrated Electron at Pressures
up to 6.3 kbar," J. Chem. Phys., Pre~
sented at the Conference on Radiation




and Photochemistry, Whiteshell Nuclear
Research Centre, Pinawa, Manitoba, Can-
da (November 1971).

Hentz, R.R., Farhataziz and E.M. Han-
sen, "pPulse Radiolysis of Liquids at
High Pressires. 1II. Diffusion-Con-
trolled and Nondiffusion-Controlled Re-
actions of the Hydrated Electron." Pre-
sented at tlie National Meeting of the
American Chemical Society, New York
(September 1972).

Cramer, P.H., E.E. Conrad, J.E. Going,
and C.L. Haile, E.M. Hansen, L.S. Ma-
lone, and A. shan, "Analysis of Vola-
tile Organic Priority Pollutants by the
Purge and Trap Method." Presented at
the Chromatography Forum, sponsored by
Supelco, Inc., West Chester, Pennsyl-
vania (May 1980). T ' '

Cramer, P.H., E.E. Conrad, J.E. Going,
md COL. Iiaile, EoMo Hansen’ LoSo Ma"
lone, and A. Shan, "Analysis of WVola-

tile Organic Priority Pollutants by the .

Purge and Trap Method." Presented at

the Meeting of the Federation of Ana-
lytical Chemistry and Spectroscopy So-
cieties, Philadelphia, Pennsylvania
(August 1980).

co

EARL M. HANSEN
(continued)

ananth, K.P., P. Gorman, and E.M. Han-
sen, "Trial Burn Verification Program
for Hazardous Waste Incineration." Pre-
sented at the 8th Annual Research Sym-
posium for Land Disposal Incineration
and Treatment of Hazardous Waste
(March 1982).

Swanson, S.E., E.M. Hansen, L. Petrie,
J.L. Spigorelli, and L.M. Williams,
*Priority Pollutants in POTW Sludges.”
Presented at WPCF Conference, St.
Louis, Missouri (October 1982).

Hansen, E.M., "Preparation and Analysis
of Environmental sSamples for 2,3,7,8-
TCDD." Presented to St. Louis Section
of American Chemical Society, St.
Louis, Missouri (May 1982).

Hansen, E.M., 'Ahalytical Methods for

. Determination of 2,3,7,8~TCDD in Soil.”

Presented as part of "Panel Discussion
on Dioxin Risk Assessment™ St. Louis
Section of American Institute of Chemi-
cal Engineers (June 1983).

Hansen, E.M., "Analytical Methods for
Determination of 2,3,7,8-TCDD in Soil."
Presented to Chemistry Department Sem-
inar Program, University of Missouri-
St. Louis (September 1983).




Pields of Competence

His graduate and post-doctoral research
was directed toward the development and
application of analytical methods for
the study of small molecule metabolisnm.
HEe was involved with the design and
construction of a combined, computer-
ized radio-gas chromatoqraph/mass spec-
trometer (RGC/MS) and its application
to metabolic studies in funqi, plants
and algae. For seven years at Southwest
Research Institute he worked on devel-
oping methods for analysis of trace
levels of organic pollutants in a va-
riety of environmental matrices, char-
acterizing potentially toxic orqanic
conatituents resulting from combustion
processes and developing approaches to
analyzing hazardous wastes. As manager
of the GC/MS facility at Southwest Re-
search Institute he also supported re-
search in orgqanic synthesis, fuel char-
acterization, electronic component
failure analysis and biochemistry.

Credentials

B8.S., Chemistry - Geneva College
(1969)

Ph.D., Biochemistry -~ University of
pPittsburgh (197S)

1550A
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CARTER P. NULTON

Emloyment History

1984 -Present WESTON

Organic laboratory
Manager

1978-1984 Southwest Research
Institute

Manager, Mass
Spectrometry
1975-1978 University of
Pittsburah
Research Associate

Key Projects

Development of GC methods for the anal-
ysis of industr.al process waters and
effluents usina a wide variety of de-
tectors l'mbc Hﬂll. pIDo ?ID. NPD., TCD,
FPD).

Characterization of organic pollutants
in municipal sludges using GC/MS.

Analvsis of biota and sediments from
an oil producing area in the Central
Gulf of Mexico to determine the pres~
ence and extent of contamination of
petrogenic hydrocarbons.




Characterization of orqanic wastes
qenerated by the orqanobromine induas-
try. :

Studies to elucidate the mechanism(s)
of sediment formation in diesel fuel
using pvrolysis avillary GC/MS and
PT-IR.

Cll

CARTER P. NULTON
{cont inued)

Sampling and analyvsis of feedstocks,
emissions and wastes from a coal/refuse
co-fired power plant with emphasis on
determining if chlorinated pollutants
(particularly dioxins) were evolved.

Analysis of combustion products arising
from halocarbon polymers.




Abstracts Carter P. Nulton

1. M. Canmpbell, E. W. Grotzinger, J. Naworal and C. P. Nulton. A New Approach
to Biosynthetic Studies. 9th IUPAC Internationsl Symposium on the Chemistry of
Natural Products, Ottawa, 1974, Abstract C27.

C. Nulton and I. M. Campbell. Secondary Metsbolism in Peniciliium
brevicompactim. 7th Central Regional Meeting of the American Chemical Society,
Morgantown, West Virginia, 1975, Abstract 109. '

C. P. Nulton, J. D. Naworal and I. M. Campbell. A combined Radio Gas
Chromatograph/Mass Spe:trometer (RGC/MS) Detects Intermediates in Mycophenolic
Acid Biosynthesis. 24th Annual Conference on Mass Spectrometry and Allied

Topics, American Society for Mass Spectrometry, San Diego, Californis, 1976,
Abstract PSAl6.

I. M. Campbell, D. L. Doerfler, L. Ernst and C. P. Nulton. Radiogas
Chromatography/Mass Spectrometry. 69th Annual AOCS Meeting, St. Louis,
Missouri, J. Am. Oil Chen. Soc. 55:249A, 1978, Abstract 130.

C. F. Rodriguez, C. P. Nulton and W. A. McMahon. GC/MS Verification of
ldentity of Chlorinated Pesticides and Biphenyls in Municipal Sewage Treatment
Plant Sludge. 27th Annual Conference on Mass Spectrometry and Allied Topics,
Seattle, Washington, 1979, Abstract RAMOCS.

Charles F. Rodriguez, Donald E. Johnson, Carter P. Nulton. The Application of
Wastewater Screening Methods to the Determination of Chlorination Pesticides
and Biphenyls in Treatment Plant Sludge. Presented st 35-h Southwect Regional
ACS Meeting, Austin, Texas, 1979.

J. W. Rhoades and C. P. Nulton. Microextraction as sn Approach to the Analysis
of Priority Pollutants in Wastewaters. ACS Second Chemical Congress of North
Anerica Continent, San Francisco, California, 1980, Abstract 49.

J. W. Rhoades sand C. P. Nulrton. Priorit; Pollutant Analyses of Industrial
Wastevaters Using s Microextraction Approach. 7th Annual Meeting Federation of

Analytical Chemistry and Spectroscopy Societies, Philsdelphis,

Pennsylvenis,
1980, Abstract 19.

C. P. Nulton and J. V. Rhoades. Microextraction Procedure: Modification and
Application to Priority Pollutant Analysis in Waste Streams. 7th Annual
Meeting Federation of Analytical Chemistry and Spectroscopy Societies,
Philadelphia, Pennsylvania, 1980, Adbstract 20,

C. P. Nulton and H, S. Silvus. Indoor Contaminants - Characterization and
Detection. Presented st the Human Productivity Workshop - NASA, Ames
Laboratory, Californis, 1984.
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Publications Carter P. Nulton

C. P. Nulton. Secondary Metsbolism in Penicillium brevicompactum. Ph.D.
Thesis, University of Piattsburgh, Pittsburgh, Pennsylvania, 1975,

C. P. Nulton, J. D. Naworal, 1. M. Campbell and (in part) E. W. Grotzinger.
Combined Radio Gas Chromatography/Mass Spectrometry Detects Intermedistes in
Mycophenolic Acid Biosynthesis. Analytical Biochemistry, 75:219-233, 1976.

C. P. Nulton and 1. M. Campbell. Mycophenolic Acid is Produced During Balanced
Growth of Penicillium brevicompactum. Cand. J. Microbiol., 23:20-27, 1977.

I. M. Campbell, D. L. Doerfler, S. A. Donahey, R. Xadlec, E. L. McGandy, J. D.
Naworal, C. P. Nulton, M. Venza-Raczka, and F. Wimberly. A Software Package to

Collect and Process Radiogas Chromatographic Data. Analytical Chem., 45:1726-
1734, 1977, .

C. P. Nulton and 1. M. Campbell. Labelled Acetone and Levulinic Acid Are
Formed When C-Acetate is Being Converted to Mycophenolic Acid in Penicillium
brevicompactum. Cand. J. Microbiol., 24:199-201, 1978.

D. L. Doerfler, C. P. Nulton, C. D. Bartman, F. J. Gottlieb, and I. M.
Campbell. Spore Cermination, Colony Development, and Secondary Metabolism in
Penicillium brevicompactum: A Radiogas Chromatographic and Morphological
Study. Cand. J. Microbiol., 24:1490-1501, 1978.

J. W. Rhoades and C. P. Nulton. Priority Pollutant Analyses of Industrial
Wastewaters Using & Microextraction Approach. J. Environ. Sci. Health,
A15(5):467-484, 1980.

C. P. Nulton and D. E. Johnson. Aromatic Hydrocarbons in Marine Tissues from
the Central Gulf of Mexico. J. Environ. Sci. Health, A16(3):271-288, 1981.

C. A. Bedinger and C. P. Nulton. Analysis of Environmental and Tar Samples
from the Nearshore South Texas Area After the IXTOC-1 Blowout. Coastal
Research, p. 19-22, October 1981.

J. W, Rhoades and C. P. Nulton. Microextraction as an Approach to Analysis for
Priority Pollutants in Industrial Wastewater. In: Advances in  the
Identification and Analysis of Organic Pollutants in Water, Vol. 1, Chapter 15,

L. H. KXeith, ed., Ann Arbor Science Publishers, Inc., Ann Arbor, Michigan,
1981, pp. 241-252.

C. A. Bedinger and C. P. Nulton. Analysis of Environmental and Tar Samples
from the Near-Shore South Texas Area after Oiling from the IXTOC-1 Blowout.
Bull. Env, Contam. and Toxcol., 28:166-171, 1982.

C. P. Nulton, C. L. Haile and D. P. Redford. Determination of Total Organic
Halogen .n Environmental Extracts Using Gas Chromatography with Hall Detection.
Aaal Chem., 54:598-%599, 1984.

H. J. Harding, C. P. Nulton and O. Ssenz, Jr. The Effect of High Inorganic
Chloride Levels on TOX Determination. Submitted to Anal. Chem.
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Fieliis of Competence

Hydrogeologic investigations of potential hazardous
waste sites and landfills; design and supervision of in-
stailation of groundwater monitoring programs; collec-
tion »f field data and evaluation of potential en-
vironmental impact; management of hydrogeoclogic pro-
jects at hazardous waste sites.

Experience Summary

Seven years of experience in various aspects of the
water resource industry. invoivement in over 100 hazard:
ous waste projects in sixteen states. Development of
hazardous waste site preliminary assessments and full
field investigations. Development of site safety plans
for use during hazardous waste site evaluations. Fully
trained in the use of respiratory protective equipment,
emaergency first aid procedures, site sampiing protocois
and chain-of-custody procedures, and general site safe-
ty programs. Frequent interaction with government and
industrial clients. Provided expert testimony for super-
fund litigation.

Employed remote sensing technirues and on-site in-
vestigations to locate favorabie si‘es for the deveiop-
ment of groundwater supplies. Collected field data,
compiled hydrologic ana hydrau.ic input, prepared
reports for flood insurance studies. Presented study
results to federa: state and local authorities.

Credentials

B.S., Hydrology—University of New Hampshire (1977)
National Water Well Asgociation, Technical Division
American Water Resource Association

Employment History

1984-Present WESTON
1979-1984 Ecology and Environment, Inc.
1977-1979 Sverdr jp & Parcel and Associates,

Inc.

Glenn R. Smart

Key Projects

Project Manager for Superfund site hydrogeologic in-
vestigation to determine potential impact on local well
water supplies.

Project Manager for complete hydrogeologic investiga-
tion of Superfund site involving alleged contamination
of municipal field.

Project Manager for confidential industrial client. Pro-
ject included hydrogeologic study to determine the
groundwater quality beneath site slated for industrial
development.

Supervised a team of six field geologists and par-
ticipated in collection of geologic data for nationwide
mineral survey. Responsible for ail planning, logistics.
quality assurance and financial control of the team.

Designed shallow water table study to assess impact of
past waste disposal practices of confidential client.

Designed and supervised instailation of numerous
groundwater monitoring programs at hazardous waste
sites.

Publications

Hagger, C.L.D., and G.R. Smart, "Drilling and Installa-
tion of Groundwater Monitoring Wells on Hazardous
Waste Sites: Construction Specitications and Prepara-
tions for Non-ideal Field Conditions.” Paper presented
to Northeast Conference on the Impact of Waste
Storage and Disposal on Groundwater Resources,
Ithaca, New York, July, 1982,

Smart, G.R., “A Cost-Effective Approach to Monitoring
Well installation.” Paper presented to Triangle Con-
ference on Environmental Technology, University of
North Carolina at Chapel Hill, North Carolina, April,
1983.

Smart, G.R., “Installation of Monitoring Welis at Hazard-
ous Waste Sites."” Paper presented to 1983 Spill Control
and Hazardous Materials Conference, New Haven, Con-
necticut, 1983.

Smart, G.R., “Design of Monitoring Well Systems to
Meet RCRA Requirements.” Presented at the HMCRI
Waste Site Conference, Houston, Texas, March, 1984,

Proiessional Proiile

NiBs
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Registration
Engineer-In-Training
Fields of Competence

Field investigations; groundwater resource evaluations;
hydrogeoiogic investigations of landfills and potential
water resource impacts; geologic mapping; regional and
local structural and geomorphological anaiyses;
microscopic identification of minerals; foundation and
structurai concrete design; surveying; analysis of soil
stability and mechanics; small systems analysis and
design; CPM generation; Fortran IV program design and
analysis.

Empioyment History

1983-Present WESTON
1982 Getty Refining and Marketing

1981 Geological Mapping and
Interpretation
Wyoming-ldaho Rockies
Credent!als

B.S., Geology—Lehigh University (1982)
8.S., Civil Engineering—Lehigh University (1982)

Cl5

Steven I. Michelson

Key Projects

Assisted in the evaluation of contaminant migrationto a
future Bedford, Massachusetts well-water site as part of
a U.S. Air Force-sponsored project at Hanscom Field.

Technical supervision and participation in the sched-
uled operation and disassembly of pilot treatment plant.
Conducted sampling and fietd studies in support of
pilot treatmem unit.

Pamcnpated in procedural desugn and operatlon of field
sampling and analysis of a chemical waste impound-
ment.

Assisted in design and evaluation for fresh water
storage in Lincoln, New Hampshire. Organized written
and plan specifications for contract bidding.

Assisted in the evaluation of the environmental impact

- of present landfill Jeachate and seepage.

Conducted site design, evaluation, and construction
cost estimations for wastewater treatment plant in
North Andover, Massachusetts.
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Rmerican Drilling & Boring Ca., Inc. -52- sweer—1__or 1
00 WATER STREET EAST PROVIDENCE, R | DATE 2
vo Hoode Nole Oceanographic Institut ADDRESS Yoods Bole, Mass, :t‘::n
PROJECT namg 188t Boring - Otis Atir Pordm,caron . Yalwouth, Mass. ‘
REFCAT SINTTO . 8bave Base 1 proJ. NO oo |OrrsET
SAMPLES SENT TO OuR J08NO. —8=174 .. o |SURFELEV.
GROUND WATER OBSERWA date Lme
T oy
oS CasiNG  saeER  aoReBaR| o 10724/7 en
~ oo _Hows |y, 4" Mud Hole cowmere JALL/TY 3R
TOTAL MRS.
Sizet D. €. zalln
- oo | T
Harrerngr Foll SOILS ENGR
LOCATION OF BORING — e ——— e}
et ——— ——_——'—
2 | Comng |  Somoie Tipe | Biowsper 6™  [Mowtwe [, SOiL IDENTIFICATION SAUPLE
S| Bows Depins of on Sompier | oennty Remarks wiciude color, gragation, Type of
- per From- To From Yo or Change SOi e1C  ROCR- COM, Ty O, CONKIhOR , AOYD -
oo el 8|6z Tribleonun | Elev | revs-Drieo e, s ond e Mo foenifec
No Saemplcs required from
0’ to 10°
W'-i1'e” | b 16 [ 9 3 |Wet Brown fine to coarse SAND, [1 12110~
‘ medium trace of silt, Cobbles
dense | )
S'-16'6" | D i} - 2 13-
207-21'6" | D |20 | 21 | 25 |wet 3_|187 87 x
dense
2s°
25°-26°6" | D (18 | 13 | 22 |uee Srova fine to coarse SASD, 4 E7 9%
dense little fins to coarse ¢ )
gravel, trace of sile )
Vet ;
0*-31°6" | p l16 1 9 4] lvery (From 30' to 35° - Pushed |- 151 G°
dense Cobble)
J
3535 (D110 LD 17 |Wet TR
dense r_ -—
“0° f
G OuND SuR-ACE TO U%ED "CASING  TeEN —_
Zemis_Tyoe Proportions Used MOIE W1 s 30 10ion 20 ., Somp.er H MITT IR} S
2. 0ry" C:Cores - Wrnosnea roce 01010%, Conesrorwess Denwty | Cones..e Tonsrscency Eormh Aw g _’i.
UP:Lraiiu-ded Maton uve  :01020% 0-10  Lodve 0-3  Soft 304 madf Aecving o, .
TP-Teor Fiv &-2uqger V:Vane Test some  20103%% £:5£ MD”D::u ::lds .,2:.': oo ——c
uT. s@atered Thawal wng 351050°'% | 19-39 v.'s.‘,'" rHQLE NO )

S0« Very Oense
9 ve 0131 < gall! FQQV, .
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American Drilling & Boring Co., Inc. _s3 sweer 2 oF 1
100 WATER STRELT LAST PROVIDENCE. R | DATE
naevo 1
e - - lﬂooaess =t = JunE asTa
PROJECT NAME .. o .. . e WOCATION e e . — == = losreer
REPORY SENT Y0 e e e e e o e . = —= | PROJ NO = - . - -
SAMPLES SENT TO loua.aoeno b=176 .. _ ._ _ |SWRFELY
Dete Time
GROUND WATER OBSERVATIONS -
CASING SAMPLER CORE BAR. START ::
N oty e Mowrs Tye COMPLETE :":
SizelD. TOTAL MRS. S
M oM Hours | rommer Wt BT mg‘m
Hammer Foil SONS ENGR.
LOCATION OF BORING :
Coung |  Sampie Twoe| Blowsoer6™  [Mosire SOIL IDCNTIFICATION ]
E Siows Deo'ns of on Sompier Demsit Sirata Remorks inciude color, grodation, Typs of SAuAE
] per From- To From v o Y |Cnonge s04 e1C. Raca.color, type, CONNON, NOrd -
R " PO ) TETE B Conest lev ness, Drang e, seoms ondeic No |PeniRec
40°-4:°6" (D |7 9 16 (Wee Brown fine to coarse SAND, |6 113'112"
wnediue trace of fipoe gravel,
dease tracs of sile
5°-4%'5" 1D 1391 23 | 23 luee 2 N3 6%
very
dense
507=517¢" 1D 16 119 Juet 3 [18°15"
: dense
557-56'6" | D |13 18 1221 " . s_[18
&0°
60°-61'6" | D |8 16| 20 |uee - .| Bromn coarse to fine SAND |10 (18 7"
: ‘ < nse & wedium to fime Gravel,
11tcle afle, trace of clay
— . o —
65°-¢6°6" | D |9 9 8 |Wee : Srown fioe to coarse SAND, |11 {18°' 5"
sedium trace of fime gravel,
desase trace of silt
0°
70°=71°'6" | D |31 14 !_2_19“ Brows fine to coarse SAND, | 1> 1R"111°
wediom trace of coarse gravel,
dense trace of silt
ls.
25°-76'6" 1D |38 9 JO_|Wet Brovn fine to coarse SAND, |1) ;gjt;:;
sediun trace of sflt
dense
o'

GRuUND SURFACE TO JSCD “CASING. THEN —
Somoie_Type Proportens  Used OB W 230 taion 2"0D Somoter SuvmaRy:
O:0ey C:Cored Wiwosned woce  010i0%, | Conesoniess Denuty | Cuhesme Conustency ComUweg
UP : Laovsturded Prston Mie  101020%; 0-10  Loowe 0-4 Sott 30+ mord| Raca Corng _____|
TP:Toat Pt Arduger V:vone Test some  201035% ;ggg Meg Oense 4.8 wssun Somores
UTzurcisturoed Thinwalt ond 351030% ; 29+ Very Dense 15-30 v-?’;'o'-n [ HOLE NO 1 |
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: : : dense
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GmUUND SURFACE TO USED ___ ____"CASING. THEN
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‘ waEno L
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Dare Timg
GROUND WATER OBSERVATIONS CASING SAMPLER CORE BAR ' am
STAR pe
N ohev o Hours Tyoe COMPLETE 4
Set 0. TOTAL ms.m e
; As O e MOUrS Horener Wt ar mu
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B-DB1'e (38 [ 36 134 INotat ' =
dense
. 15°-126‘6'4D 110 1 10 | 10 Itiee 24 187107
H : sedioe
i deuse
: To-Wei'sid 19 '3 Tj6] = | - 23 18734"
i i :
') 16457-166°6'1 D (1S | 1T |12 | " - R .Z.L.ll_"':?
150°*
130 -151°6'1 D 10 | 15 | 21 [Wee: Browva five to coarse SAND, ol g
f desse some fine to medium gravel,
¢ tzace of silt
)
i -
! 155°-156°¢1 D |12 1 26 (17 ]| = FTRFRTL
)
LN SURSACE TO - USED "CASING. THEN
Sompie Type Prapornem Used 401 W1 30 1011 0n 270 0. Samoler SUMMARY:
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American Drilling & Boring Ca., Inc. -56- smeet 3 —oF T |
100 WATIR STREEY EAST PROVIDENCE, R ! DATE -
T© AQORESS - MOLE MO :
PROJECT NAME , — Iwc ATION UNE B STA.
/TO=QT SENT 1O e IPROUNO .. |orrsET
SAMPLES SENTTO Immm —21—7&--— . — |SURF ELEV.
aTCh = g Dote Yima
GROUND } OBSERVATIONS CASING  SMeLER COREBAR| . .o e
N
Sz2e1 0 TOTAL HAS. e
M O e HOUrS Hormer Wt arr WMJG g\’t u
N Morrener Foll SOILS ENGR.
LOCATION OF BORING — e —
x| Comng | Somple Tyoe |  Blowsper6°  [Moisture SOn IDENTIFICATION caws:
: a:s Depins of on Sompier Density i:"’"’ Remorks clude color, gradation, fy:’; cf SAMALE
- 2 b ange soil et Roca-color, type, condihion, hawd- N
B oo | PO T B e P o conar | £l | it Drang e, seoms ona etc No [Paelite:
e = = L =t 1. _ Atiindghd
160°~161'6"1 D ! 37 S2. ] 68 |Wet : Pushing Cobble s o il
e
“::. Browa fine to coarse SAND,
some fine to mediuw gravel,
- trace of silt
165°'-166°6"1 D | 19 19 16 [Wet 29 {18°4 8"
u danse ’
120°~ * '_Q 23 F*) 28 » 19_ ey
1757-170°6'1 D 161 ] 86 | 97 |wet Cobble -~ 180"
dense
189°
100°-181°6"1 D {30 1 36 | 28 lwee Browe fine to medium SAND, (1] 18"}8"
ery some 841t, little fine to
dense medive gravel
(Prom 185° to 189° -
Cored Cobbles)
189°*
—=150°67 0 111 [ 13 | 17 lvet Browa fime to coarse SAND, [J2 J3sT
dease trace of sile
196°-197°64D |13 ] 21 [ 201 * 33 1™
GROUNO SURFACE TO UsSED "CASING. THEN i ———
Somme Type Pragortions Used OB Wt.2 30" tal an 2°0 0. Sompier HMAL
O:0ry C:Cored W:rwasned wote 0N, | Coresemess Denwty | Coresve Commsrency Eorm Uuny _ . L.
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American Drilling & Boring Co., Inc. -57- sweer 6 __ o
00 WaTER STREET EAST PROVIDENCE, R 1 DATE
o snoress 0 T4 N GH—
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15037 SENT TO PROJ NO. - —
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Sizet.0. TOTAL MRS. N
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LCCATION OF BORING: e c————— -
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1-2026 19 1 22 r__'ZS :::.. trace of silt
——— L]
067-207 I 113 1730 | Wet Brown fioe SAND, lictle TRt
dense sile
) 212°
12°=213'61 L1 1S ! 1S [ 23 |uet Browa fine SAND, sowe silg [36 [18°1 9™
dense
20°-219°¢7D 126 [ 16 | 20 IMotae 37 180"
dense
222° )
222°-223°61D |13 | 18 [ 2¢ |vet Browm fine SAND, little 138 118706
dense sile
TS D TT0 1 T 16 |wee 39 Na712°
. sediuve
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WORK LOCATION PERSONNEL PROTECTION
AND SAFETY EVALUATION FORM

Attach Pertinent Documents/Data

Fill in Blanks As Appropriate

WO ¥ (%2F-05-26 - | Reviewed by L /C.
pivision__ /530 Date&% //L /%/Z
Office C@UC@@ Approved by.
Prepared by Gl N __SmALT Date )

Date
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Spill (/)/. : . .. Construction ( )
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| ) Existing Client Work Location

+
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Bl




10.

11.

12,
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up o 40,000 Beepre, Coezenrry AR Namus Guarnpy BA<E.
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- Surface, Water . ( ) Describe

Groundwater (><, Describe  [sc/@ey Gou\rmanndnis (Coundysmid

T2ou L EAeMING  IuDVSTR il wiheTBS D fa  SPil1sd)  Eeel
- 4

Other ( ' ) - Describe

S435A




:\éL

b

:\KI

IQI

jueuTwejzuo)
103TUOW 03 P3asn
sjuswni13sul

YIrEAdY 19V
YVaoyn Oc dun

Y ....\.Q
3 vrediy * va s

Ly 'A5on To3hy
Qw33 ! sparzaQ

T sutiruiyaqQ
(VO 5121003 SSAMAYIM

waemun {950n
‘Cahy A0 vouktLIII!

aansodxg ajnoy
jo swojduwds

NOUL MY N/
ol 22
VO IVHO|

e U
N Ot 79 O/

3 d\:\Q.NQ )

oLV ALY

@insodxd
jo @ajnoy

wed 00 wdd 05 3L P

T DT TR CEL

<mn4

s0J38]d930€IRYD

A373uend/soanog

W) W92 ) oY vyl
vejoooz W@ VT

(wdd) (Wdd) JUBUJWe] U0
*H*1°a"'1 AL

uI3doU0) JO SIUBUTWEIUOD TeDTW3YD

® ¢




\;

YSEPS
]

\ C B e Y]

V23Y iy ooy n xah -
OO TS 2 _ raens ¢ a0

) izl (g 42._\ "0 Yoavad ' 10 uny i

VI Spvivayy ) Svg o) GVINNAL Thd oy o
VQ&\W\\N\\\L N\#QN\QSU Av\ . M\dx&& ~O QOQ\‘Q@:Q. A}«N\N?”\

paLRRLA

NOZMND! oo 10] (]
N W >l oW

piezeH 103JUOW 03
pasn saanpadoid

@221;\'.:. a4 Hu
AWM (v Noyy o
W2neIIN0 KON Gaubpm
w7 Cy 7vLSAAN AN dLSImMGQ
QuANY A0 NOUNINW - Sayeym NESENLY) HA
216 Loz

ornd s (Vv o
Y - @xmyl Moigw) ]

A Qvrgrng :
721 QA (g TN a1 aarg 200

Yoy ASyage noneay  ¥nrd Oy S 2V orYy ,\
wraepad (i U0 QuifS AO NOUVIIIW - Syl 2w hawyy 1
R ELELY . uojadyicsad ‘paezell ,

uiaouoc) JOo spaezeH 1eoysdyd ‘9




& S Ctam, -y

Work Location Instrument Readings

Location
$ 02 t LEL -
Radioactivity PID
FID Other
Other : : Other
Location_
% Or ¥ LEL
Radioactivity PID
FID Other
Other Other
Location
$ O % LEL
Radioactivity | - | PID
FID Other
Other - ' Other
- Location
t O, % LEL
Radioactivity PID
FID Other
Other Other

Hazards expected in preparation for work assignment.

Describe: &55/&5. S/ R TOZ,  JATI 220D o2 YOLATIE

CREIMIC COMRunDs HEBOCIMTED o (TH AT S A dveS

CR SOLVEATS




ae Comn

. e e _J. -

e 2.

Level of Protection

A (.) B ( ) cC () D (<) Location/Activity:

TN uERAE To € iF LEVES facRRD 5 PR ARVE Aleksreed on MM

A |

) B () c (

D

) Location/Activity:

Proteétive Equipment (specify probable quantity required)

Respiratory

(G

X1

SCBA, Airline

Full Face Respirator

(Cart.omc-H )

Clothing

¢ )
( )

Fully Encapsulating Suit

Chemically Resistant
Splash Suit

Apron, Specify

( ) Escape Mask (><)Q Tyvek Coverall
( ) Saranex Coverall
( ) None ( ) Coverall, Specify
( ) Other ( ) Other
( ) Other ( ) Other
Head & Eye Hand Protection
gxi Hard Hat ( ) Undergloves Tooe
( X Goggles (3 Gloves NESFPENE.
Type
( ) Face Shield ( ) Overgloves
Type
( ) Chemical Eyeglasses ( ) None
( ) None
( ) Other ( ) Other




—— o verry

Foot Protection

(X) safety Boots

( ) Disposable Overboots

<=

( ) Other

3. Monitoring Equipment

( ) cGI | ‘ (>3 PID
( ) Oy Meter | ( ) FID

( ) Rad Survey { ) Other

( ) Detector Tubes

D. Personnel Decontamination (Attach Diagram)

Required ( ) , _ e _ Not Required (><i)

Equipment Decontamination

Required ( ) : Not Required (X))

If required, describe and list equipment_ g/ty Lrouilfd i1F  tEv@S

OF  ONTNNATION EXCEED RECOMMEIDED  Laepies f S PP Grearil

THrn_Prckelund on HNe ). [ necessary | cipz wr  Two Tuss

(OR__BooT AND btoye whsH, THE 1Y auitaing HTH, pre 277
__TRISonym [OSYOVE | Whey P> AND KVES N AoiH  JuBs AN

CRNE  wiH WHTBE  Dieidose  OF  TWEES i AAsilc A and

LRELNGE. B _(ATER  SHD5AL

- S5435A




E. Personnel

WORK LOCATION MEDICAL FIT TEST

NAME TITLE/TASK . CURRENT CURRENT
1. GUEMN MART %msr/snm oFfceu? () (><<)
2. GEery Wi Cotio Lol (<) (<)
3. Pou ALTHCUS- Wwézm | (X)) ()
4. RoPeer RuUAdy — TROLC AN e (X))

5. ( ) ( )
6. ( ) ( )

Site Safety Co-ordinator é}éf?ﬁ/&/ §4A£{“"

S435A
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— — —y

H. Contingency Contacts

Agency - Contact Phone Nﬁ'mber
Fire Department Chalas  Bowain _Jef- 414
Police Department Chaf  Kalif nM’. G4F - £20%
Health Department N./A -
Poison Control Center 1~P00-442~921]
State Environmental ’
Agency ) DNEQE
EPA-Regional Office N‘/A —_—
EPA-ERT. ICOM ni/A —
Spill Contractor N/A —
State Police C&)urna) 757*443?
F.A.A. (ontrol  Tour ALY
Civil Defense . | | N /A =
On Site Coordinator S NN AT
Si;.t,e- Telephone . S NONE
Ne:rest Telephone AvAuadz THEbUEFOW; FTSE
(Location)
Other _
I. Contingency Plans
Spill, Accidental Release; Describe K/
Fire Explosion; Describe AL/A
Other; Describe /"/A
Exit Routes, Communication Systems; Describe ,:,",\

E-12
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e O rary

MEDICAL EMERGENCY

Name of Hospital Talueuth  Hosp taf
Address: Tz~ -Haid Di~vz Phone No. 547 -£$345

Name of Contact

Address: = Phone No.

Route to Hospital: (Attach Map) Soavelwcly RBd ~ SNe 2F -
Jﬂrms Pd. =~  ,p hill

Travel Time bistance to :

From Site (Minutes) 20 wun. Hospital (Miles) 7

- Name/Number of 24 Hr. Ambulance Service - Pasa  Sarvice

8- £220

E-13
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WESTON ANALYTICAL LABORATOTIES

SAMPLE HANDLING SAFETY INFORMATION

...s',n.nl._ . .

(samples will not be processed unless item 7 - B

is signed)

.. CUENT NAME. OLT -l 2. SAMPLING PERSONNEL:
W.0. No.: Ceor- 0528 Glen)  Srar— g 1534
mame; - pnone ert)
i %y /Sate):
Location (Site) (C-y/Sate) Date Sampled, 5 / % 57/
) A [
(one  AEL pn
Project Manager: Ext
) — _ECED  PoPR - 4¢3
Phone: )
Contact
. SPECIAL HANDUNG: 4. SUSPECTED HAZARDOUS COWPONENTS:
What Safety Frezautions Were Taken D.ring Sampling? (Not a Parameter List)
A. Personal Prz:sctive Equipment Used PEAIZO Chzyy (TS ( ~UFLS ) .
Suspecled Levels:
8. Other: Low
Medium
Have The Exte.or of the Sample Bottles High v
Been Decontarnated? Y / N
. SAMPLE MATR. 6. LIST ONLY SAMPLES WHICH FERTAIN TO THE
: : INFORMATION LISTED IN ITEW 4.
SOIL M WATER Sample No. Samplie No. Sample No.
NEQELy PLEC
GAS Lxla” OTHER S
S
7. A. RELINOQUIS=ZD BY: A
r s - . oy -
e S per? /(' ///zr// { 3/1'%/8-'?/
. { (srgraume)
B. RECEIVEDEY:
(s geiure)
Date. -
am
Time pm =
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Roy  Waeston. Inc
2 Cheneil Drive
Concord. NH 03301

inter-office memorandum

TO: Project File DATE: 4 September 1985

FROM: Glenn Smart/,%,” /QM

SUBJECT: Chain of Custody form for test pit sampling W.0.No.: ge08-05-28
on 10/2/1984 ,

On 10/2/84, WESTON personnel collected soil samples from test pits 6a, 7a, and

8a at the so-called "AVGAS Dump Site” at Otis Air National Guard Base, Massachusetts.
The samples were sent to the WESTON laboratory in West Chester, Pennsylvannia with
other samplies collected elsewhere on the base. The accompanying chain of custody
form listed the parameters that the samples were to be analyzeda for (phenol, lead,
and hydrocarbons by GC scan), but the test pit identification numbers were inadvert-
antly omitted. Information in the field logbook indicates that sample 6a was

taken at 1135 at approximately five feet below ground level, sample 7a was taken

at 1148 from between 1-3 feet below ground surface and test pit 8a was sampled

at approximately two feet beiow ground surface.
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CHAIN OF CuUSTDDY RECORD

Shipper Rare: QLQLQQ\ {nzld\f;,{Sa\
Kddress: C a'[)QQg ({ DA (lﬁm #H 033

Number Street 7 ] City State 2ip
/334

Collectror's Rame: S/:fuc/\ / /)}fé:{;ﬁ:(Sé: i 1’:].cph°n3 (édi! 22% - ez ,
rddress of Collection:_ Ov/s éﬂg JIHSS 72542 .

r Date — Tire
Cgll;;::o of of Collection Analyses
|__Number Collection Collection Location Requested

SNukeihr Ol +racse

[ / . 20

Sanple Rece!v?r :

o33

- ;".%.l{; ‘{;{{2‘)?‘\ o
z. -~

3.

&,

Chain of Possess?on:

1.
2.
3.
') Signature Title - i inclusive Dates
. Signature Title inclusive Dates




CLLENT OT7/S FFE PRIORITY. HAZ ARD
wosipes L LLZE 0§ 25 SUBMITTED BY _ ). (T =it :
DATE RECEIVED MISC:

RFW# SAMPLE DESCRIPTION DATE COLLECTED, PA | PA | PA | PA PA_L:_’_Q PA

' . P % 2 & -

Ll =/ "?/7/.9}‘ Jeod 72X 7(* « | %1%/\ | %

2. - ‘ . Ik

frv- =D 2y L e
(L o p10 e
> Nu - 2 A 20/ \ ! \ / .Ff;”!;,

5. ' . | f e

- 34 ; 2/7/.(}/ 1 RS ( _’ ___;/
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6. . A . \ P '
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° S =8P AR NENEE
g. L : ,
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R I
15. l

- S N D S

16. l » P +— | , . . | \'/,7-

i WX en 10 Foe WIDZT <copid A7 Frrop (7K Tz |2

7 (D (:/u/' £ oK JolDT S_ s AT T -
1 8. .

19.

20.

21.

22. T
23. o
24,

25. F-11




DESIGAERS

BY_JRN  paTe2/2/8Y DWW SHEET = oF Z

CHKD BY DATE_______  DEPT W.0. NO.
PROJECT O71S XA
SUBJECT N D T Slubee P17~

L/8/3Y ~ NOT - 7Took WATER Spmile Flom PIT wome
SS. Somaen,  Samaep R TOC, FOX, o/& Lz

A 7'902 SlobaE SPupke” I1TH Clirm ShArvlsx_ A58

] morp SCDEE Lawent, Sommreo con f)ga
0/, L&ap $
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inter-office memorandum

TO: Richard Kraybill

n

FROM: Victoria K. Dondero »L“L’

¢

SUBJECT: QTIS 8402-822 SAMPLES

DESIGNERS 6 CONSULTANTS

DATE: September 4, 1985

W. O. No.:

Due to the lack of a log-in sheet or computer record of these samples, it is resolved
that these samples had been received prior to 27 February 1984. It can be documented

that this date is when 011 & Grease analyses were begun.

VKD/eb

RFW: 2-74-39




| ) Séo.m\' / i Kt
CHAIN ©F CUSTODY RICOED

Shipper Kame: /?)4 £ [(/r’cvow <
Address: L Cé(”?(’// 27" (\mﬂ(ﬂd

KNumber Street City

Collectror's Nane: PL &M/H // Telephone (503 Z-?—é /53‘/
/S »4/5'6' /A

AN 03307

State Zip

Address of Collection:

> _
“ Coilector - Date - TFrme I . =
Y Sample of of Collec?non Analyses
E Number Collection Collection Location Requested
X g /0= / S /5"
%\ /O"’L 1,5-_3' 5/
A Vi y 7 70X,
; /7 [30/53 wil. -
2 - O =2
J (/=7 4 Y s Oi’féfjf’_j
//- L f’é
/
/-3 70

Sample Receiver:

1.

Name and address of organization receiving sample

3.
&o
Chain of PoifesZégn: . ) '

. / .' q A 9#‘_,%,0%,4/ 1z ke 12/ £
Signratuge Title 7lnc1bsiv€7b§ﬁes

2.
Signature Title Iinclusive Dates

3.

. Signature Title Inclusive Dates -
Signature Title fnclusive Dates




Searn ple btles @,

Shipper Kane:

CRAIN ©F

CUSTIODY RILCED

67,3 £ acroro :Z-NC_

2523

Address:

Z

C/lel’zﬁ// é‘»’ /Dmcmd

My 03307

Number

Collector's KNane:

Address of Coll

Street

aty

Telephone éog Lz {337/

ection:

State Zip

o788  AFB 275

Collector Date Time B
Sample -of Sf CO]]ECE!OH - Analyses
Number Collection Collection Location Requested
/2'-‘ / 3‘57 \>
‘ PCFTL ,bﬁ)
/3= 7/ /3083 P g @$é£
)
/o= 7 7 4
- /7 | . === |05 -/¢’ 0T x( 3)
’25/7/53 AV - p G (-+
22 -1 /= /5
Sanple Receiver:
1.
Name and address of organization receiving sample
) A
3.
L.
Chain of Bpssession: |
. £ L. . Se Ko PH. sil30-12) 53
Signfture ntle Inclusive Dates
2.
3 Signature Title Inclusive Dates
h. Signature Title Inclusive Dates -
] Signature Title Inclusive Dates




SM/FC (5077/@ @

Z

Shipper Kame:_

Address:

CHRAIN OF CusTOoDY ﬁECDEb

Wu £ lLsror L <

27 C/’ewﬂ//a/ Covcomch

LN

36)3

a33p/

Number

Collector’'s RName: & (.

Street

/652;4 épvﬂ/”

&ddress of Collection:

5778 ,476 VB

City

State 2ip

Telephone (60} Z,‘Z_&/ L’S_}‘./

—

Collector Date Time ] -
Sample of of Collection Analyses
Number Collection Collection Location Requested
ZC’-, Z‘O' ? /
Wap (Mf/
12/1/§ Py L FET é
3_3"' 3 u q
S.S
D f%

Sample Receiver:

' Name and address of o'ganization receiving sample

3.

L.

Chain of Posscss n:
1. ? / - sz—\/ //g?”/ 2o /2///?3
S»gnatuﬁ% ' /Tltl | Inclusimve/Dates

2 Signature Tntle Inclusive Dates

:. Signature Title Inclusive Dates
’ Signature Title Iinclusive Dates




lmu ENT

G

1&\ M'I‘S

uo#/Po# (GRS - 05 "’73)

J DATE RECHIVED

Ll

PRIORITY/HAZARD
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APPENDIX G

LABORATORY ANALYTICAL METHODS




Table G-1

Analytical Methods and Required Detection Limuts

Analytes

Total Organic Carkton {(TOC)
Total Organic Halogens (TOX)

0il and Grease by Infrared
Method (0&G)

Cyanide (Cn)

Phenolg

Polychlorinated Biphenyls (PCB)
Iron (total dissolved) (Fe)
Copper (Cu)

Cadmium

Chromium (Cr)

Lead (Pb)

Arsenic (As)

Nickel (Ni)

Endrin

Lindanc

Methoxychlor

Toxaphene

2,4-D

2,4,5-TP Silvex

Xylene

Methyl isobutyl ketone (MIBK)
Methyl ethyl ketone (MEK)
Sulfate
Chloride
Hardness
Infrared Scan (IR scan)

Ammonia as Nitrogen

Hydrocarbon GC Scan

Total Kjeldahl Nitrogen

Nitrate as Nitrogen

(VOA)

Volatile Organic Compounds

Base/Neutrals and Acids

(w) = water
(s) = so:rl

Level of Detection Required

1l ma/L
5 uf/L (w): 5 ug/g (s)

0.1 mg/L (w): 100 ug/g (s)

10 ug/L
1 ug/L (w); 1 ug/g (s)
0.25 ug/L

100 ug/L

50 ug/L

10 ug/L

50 ug/L

20 ug/L {(w}; 2 ug/c (s)

10 ug/L

100 ug/L
0.02 ug/L
0.01 ug/L
0.2 ug/L
1.0 ug/L
0.06 wug/L
0.02 ug/L
1 ug/L
1 ug/L
1 ug.-'L
1 ug-'L
1 ug/L
(1)

(2)

Contract
Method

EPA 415.1
EPA 9020

EPA 413.2

EPA 335.2
EPA 420.1
EPA 608
EPA 200.7
EPA 200.7
EPA 213.2
EPA 200.7
EPA 239.2
EPA 206.2
EPA 200.7
SM 509A
SM 509A
SM 509A
SM 509A
SM 509B
SM S09B
EPA 624
EPA 624
EPA 624
EPA 300.0
E°PA 30C.0
EPA 130.2
EPA 418.1
EPA 350.3
(see description in Apr.
EPA 351.4
EPA 300.0
EPA 601/602

EPA 62%

(1) = Detection levels for volat:.le aromatics and volatile halocarbons shall be as specifiec¢ in

EPA Methods

(2) = Detection levels for base/neutrals and acids shall be as specified in EPA Method 625.
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inter-of fice memorandum

TO: Judith Porta DATE: 28 January 1985
FROM: Carter Nulton (A .

SUBJECT: OTIS AFB SAMPLES W. O. No.:

RFW#'s 8412~992-0010 - 0070
(CLIENT I.D. S-1 to S-7)

Sample 0010 was extracted with hexane and analyzed by capillary column
GC/FID (30 meter DB-5); samples 0020 - 0070 were diluted 1:100 in hexane
and analyzed using the same conditions. The resulting GC profiles of
0010 and 0020 were compared to those obtained from the pure products
and the following observations are made:

l.

CN: bwm

0010 - is similar to 0050 (see Fig. 1) except that the
"high ends" (peaks at retention times 61.34, 63.59,

69.67, 77.29 and 84.16 on Fig. 1-4) in 0010 are of

lower concentration than in 0050. The concentration

of 0010 calculated on the basis of selected lower
molecular weight peaks (A-E on Fig. 1) is 480 mg/L.

If the "high ends" are used, the concentration is 20 m3/L.

0020 - is similar to 0050 (see Fig. 2) except that the
lower molecular weight peaks (those eluting betwe=n the
solvent and 50 minutes) are gone.

Sample 0020 is completely miscible in hexane.
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Fig. 2A - Sample 0020
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OIL AND GREASE METHOD

The method used by the WESTON Laboratory for U.S. Air Force
contract analyses through 13 September 1985 is described in
the following pages.




Scope
This method is applicable to the determination of o0il and
grease in water samples.
Summary ¢f Method .
0il and grease is extracted from water with 1,1,2-tri-
chloro-l,2,2-triflugiethane. The extract 1is analyzed by
infrared at 2930 cm .
Apparatus

l. Infrared spectrophotometer

2. 50 mm liquid IR cell

3. Magnetic Stirrer
4. 25 ml pipet
Reagents

1. 1,1,2-trichloro-1,2,2-trifluoroethane (freon)

2, Paraffin oil, NF

Procedure
1. 25 ml of 1,1,2-trichloro-1,2,2-trifluoroethane are
added directly to the 1 1liter sample container
with a teflon-voated magnetic stirring bar.
2. The mixture is stirred at least one hour.

3. The mixture is allowed to settle, and the freon is
withdrawn with a pipet.

4., The freon 1is placed in the IR cell and the
absorbance is read.




E P % S -

Calibration

l. Prepare calibration standards from 4 to 40 mg/l by
weighing paraffin oil into freon.

2. Obtain absorbances at 2930 cm =+

calibration standards.

for each of the

3. Plot absorbances vs. concentration.

Calculations

l. Determine the extract concentrations directly from
the calibration curve,.

2. Calculate sample concentrations from:

A X B
C

conc. (mg/l) =

where:

A = Concentration of extract determined from
calibration curve, in mg/l

ml of freon used to extract

w
]

C = Volume of water sample extracted, in ml
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8. Appendices A, B, and C are added to
Part 136 to read as follows:

APPENDIX A TO PART 136—METHODS
FOR ORGANIC CHEMICAL ANALYSIS OF

primary column. Method 824 provides gas
chromatograph/mass spectrometer (GC/MS)
conditions appropriate for the qualitative and
quantitative confirmation of results for most
of the parameters listed above.

tubing, non-Teflon thread sealants. or flow
controllers with rubber components in the
purge and trap system should be avoided.
3.2 Samples can be contaminated by
diffusion of volatile arganics (particularly

%ﬂg‘%% '!'Q:D INDUSTRIAL 1.3 The method detection limit (MDL, fluorocarbons and methylene chloride)

. defined in Section 12.1) * for each parameter through the septum seal into the sample
Method 601—Purgeable Halocarbons :: :';:?ve a)?e'rr:nbal; él ;::f‘:ggl‘n};z: : J’;sf:éfic during shipment and storage. A field reages-
*. Scope and Application depending upon the nature of interferences in blank prepared from reagent water and

1.1 This method covers the determination
of 29 purgeable halocarbons.

The following parameters may be
determined by this method:

the sample matrix.

1.4 Any modification of this method,
beyond those expressly permitted, shell be
considered as a major modification subject to
application and approval of alternate test

carried through the sampling and handling
protocol can serve as a check on such
contamination.

3.3 Contamination by carry-over can
occur whenever high level and low level

samples are i .
e ety or v e P v e
under the supervision of analysts syringe must be rinsed with reagent water
8 g:g} ;-;-g; experienced in the operation of a purge and between sample analyses. Wher_xever an
34413 74-83-0 trap system and a gas chromatograph and in unusually COY{CBHU'G'ECI sample is
Carton TEChioNDs....c..vcocomeewrf 32102 56-23-5  the interpretation of gas chromatograms. encountered. it should be followed by an
on 33::: 108-90-7  pach analyst must demonstrate the ability to  analysis of reagent water to check for cross
2.0 pppov 578 100-5 ,“,_,“ 2 generate acceptable results with this method  contamination. For samples containing large
b~ ¥ 32108 } 57-6;:; using the procedure described in Section 8.2, amoum; of water-soluble materials.
cn 34418 | 74-8 suspended solids, high boiling compounds o
D T e e 2 Summarj'/ of Meth.ad , high organchalide levels, it may be necessary
1306 34568 541-73-1 21 Aninert gas is bubbled through a 5- to wash out the purging device with a
1.4-Ci ST ioe<e-; mL water sample contained in a specially- detergent solution, rinse it with distilled
Dichiorodfuoromethans ... ... 340¢ 75-71-8  designed purging chamber at ambient . water, and then dry it in a 105°C oven
g Ul roes temperature. The halocarbons are efficiently Lepween analyses. The trap and other parts
11 Ducroroethans | s0. 75354  transferred from the aqueous phase to the of the system are also subject ta
Tans-1.2-O:chiorostment................. | 34546 . 156-60-5  vapor phase. The vapor is swept through a contamination: therefi fr t bak
1.2-Diehi 34541 78-87-5  sorbent trap where the halocarbons are d . '} th ere :.’ re. requent bakeout
fdig-y-indackeasisiiug Fothed 1oy os.e trapped. After purging is completed. the trap an pur;gmg of the entire system may be
T wnm 7s0s-2 i heated and backflushed with the inert gas required.
; 1.2.2-Tewachiorosthene. ............, ;::;: | '27;-:::-_‘5 to desorb the halocarbons 1?1?“’ a gas 4. Safety
- chromatographic column. The gas - ; -
e Foyast Totee chromatograph is temperature programmed to e:‘l mm::).’“‘zg or c;r:‘xin: gemcng'eof cac=
Te 391800 70018 separate the halocarbons which are then reage ]u:j ﬁ:. d: ; me a:hnot en
Tenchiorof. a8 75-80—4  detected with a halide-specific detector.*? precisely eh ec. nowever. ea chemxcgl
Vil 718 75014 2.2 The method provides an optional gas ;g:}r::nd 8| OI;‘I:’ :le g;:a:: v:]:o?n lz‘otennal
azard. exposyr=

1.2 This is a purge and trap gas
chromatographic (GC) methad appiicable to
the determination of the compounds listed
above in municipal and industrial discharges
as provided under 40 CFR 136.1. When this
method is used to analyze unfamiliar samples
for any or all of the compounds above.
compound identifications should be
supported by at least one additional
qualitative techniquc:. This method describes
anajyticai conditions for a second gas
chromatographic column that can be used to
confirm measurements made with the

chromatographic column that may be heipful
in resolving the compounds of interest from
interferences that may occur.

3. Interfererces

3.1 Impurities in the pu:ge gas ard
organic compounds outgassing from the
plumbing ahead of the trap account for the
majority of contamination problems. The
analytical system must be demonstrated to
be free from contamination under the
conditions of the analysis by running
laboratory reagent blanks as described in
Section 8.1.3. The use of non-Teflon plastic

G-8

to these chemicals must be reduced to the
lowest possikle level by whatever means
available. The laboratory is responsible for
maintaining a current awareness file of
OSHA regulations regarding the safe
handling of the chemicals specified in this
method. A reference file of material data
handling sheets should also be made
available to all personnel involved in the
chemical analysis. Additional references to
laboratory safety are available and have
been identified **for the information of the
analyst.
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4.2 The following parameters covered by
this method have been tentatively classified
as known or suspected. human or mammalian
carcinogens: carbon tetrachloride.
chloroform. 1.4-dichlorobenzene, and vinyl
chloride. Primary standards of these toxic
compounds shouid be prepared in a hood. A
NIOSH/MESA approved toxic gas respirator
should be wom when the analyst handles
high concentrations of these toxic compounds

5. Apparatus and Materials

5.1 Sampling equipment. for discrete
sampling.

5.1.1 Vial—25-mL capacity or larger.
equipped with a screw cap with a hole in the
center (Pierce =13075 or equivalent).
Detergent wash, rinse with tap and distilled
water, and dry at 105 'C before use.

5.1.2 Septum—Teflon-faced silicone
{Pierce 12722 or equivalent). Detergent
wash. rinse with tap and distilled water. and
dry at 105 *C for 1 h before use,

5.2 Purge and trap system—-The purge and
trap system consists of three separate pieces
of equipment: a purging device, trap. and
desaorber. Several complete systems are now
commercially available.

5.2.1 The purging device must be designed
to accept 5-mL samples with a water column
at least 3 cm deep. The gaseous head space
between the water column and the trap must
have a total volume of less than 15 mL. The
purge gas must pass through the water
column as finely divided bubbles with a
diameter of less than 3 mm at the origin. The
purge gas must be introduced no more than 5
mm from the base of the water column. The
purging device illustrated in Figure 1 meets
these design criteria.

5.2.2 The trap must be at least 25 cm long
and have an inside diameter of at least 0.105
in. The trap must be packed to contain the
following minimum lengths of adsorbents: 1.0
cm of methyl silicone coated packing (Section
6.3.3). 7.7 cm of 2.6-diphenylene oxide
polymer (Section 6.3.2). 7.7 cm of gilica gel
{Section 6.3.4), 7.7 cm of coconut charcoal
{Section 6.3.1). If it is not necessary to
analyze for dichlorodifluoromethane. the
charcoal can be eliminated. and the polymer
section lengthened to 15 cm. The minimum
specifications for the trap are illustrated in
Figure 2.

5.2.3 The desorber mus* e capable of
rapidly heating the trap to 180 *C. The
polymer section of the trap should not be
heated higher than 180 *C and the remaining
sections should not exceed 200 *C. The
desorber illustrated in Figure 2 meets these
design criteria.

5.2.4 The purge and trap system may be
assembled as a separate unit or be coupled to
a gas chromatograph as illustratrd in Figures
3and 4.

5.3 Gas chromatograph—An analytical
system complete with a temperature
programmable gas chromatograph suitabie
for on-column injection and all required
accessories including syringes. analytical
columns. gases. detector. and strip-chart
recorder. A data system is recommended for
measuring-peak areas.

5.3.1 Column 1—8ftlong x 0.1 in. ID
stainless steel or glass. packed with 1% SP-
1000 on Carbopack B (60/80 mesh) or

equivalent. This column was used to develop
the method performance statements in

Section 12. Guidelines for the use of alternate
column packings are provided in Section 10.1.

5.3.2 Column 2—8 ft long x 0.1 in. ID
stainless steel or glass. packed with
chemically bonded n-octane on Porasil-C
{100/120 mesh) or equivalent.

5.3.3 Detector—Electrolytic conductivity
ar microcoulometric detector. These types of
detectors have proven effective in the
analysis of wastewaters for the parameters
listed in the scope {Section 1,1). The
electrolytic conductivity detector was used to
develop the method performance statements
in Section 12. Guidelines for the use of
alternate detectors are provided in Section
10.1.

5.4 Syringes—5-mL giass hypodermic with
Luerlok tip (two each). if applicable to the
purging device.

5.5 Micro syringes-—25-uL, 0.006 in. ID
needle.

5.8 Syringe valve—2-way, with Luer ends
{three each).

5.7 Syringe—5-mL. gas-tight with shut-off
valve.

5.8 Bottle—15-mL. screw-cap. with Teflon
cap liner.

5.9 Balance—Analytical. capable of
accurately weighing 0.0001 g.

6. Reagents

6.1 Reagent water—Reagent water is
defined as a water in which an interferent is
not observed at the MDL of the parameters of
interest.

6.1.1 Reagent water can ge generated by
passing tap water through a carbon filter bed
containing about 1 Ib ¢ activated carbon
(Filtrasorb-300. Caigon Corp.. or equivalent).

8.1.2 A water purification system
(Miilipore Super-Q or equivalent) may be
used !0 generate reagent water.

8.1.3 Reagent water may aiso be prepared
by boiling water for 15 min. Subsequently.
while maintaining the temperature at 90 'C,
bubble a contaminant-free inert gas through
the water for 1 h. While still hot. transfer the
water to a narrow mouth screw-cap bottle
and seal with a Teflon-lined septum and cap.

6.2 Sodium thiosulfate—{ACS) Granular.

8.3 Trap Materials:

6.3.1 Coconut charcoal—8/10 mesh sieved
to 26 mesh. Barnebey Cheney. CA-580-26 lot
# M-2649 or equivalent.

8.3.2 2.6-Diphenylene oxide polymer—
Tenax. {60/80 mesh), chromatographic grade
or equivalent.

6.3.3 Methyl silicone packing—3% OV-1
on Chromosorb-W [60/80 mesh) or
equivalent.

6.3.4 Silica gel—35/60 mesh, Davison,
grade-15 or equivalent.

8.4 Methanol—Pesticide quality or
equivalent.

8.5 Stock standard solutions—Stock
standard solutions may be prepared from
pure standard materiais or purchased as
certified solutions. Prepare stock standard
solutions in methanol using assayed liquids
or gases as appropriate. Because of the
toxicity of some of the organohalides,
primary dilutions of these materials should
be prepared in a hood. A NIOSH/MESA
approved toxic gas respirator should be used

when the analyst handles high concentrations
of such materials.

8.5.1 Place about 9.8 mL of methanol into
a 10-mL ground giass sioppered volumeinc
flask. Allow the flask to stand. unstoppered,
for about 10 min or until all alcohol wetted
surfaces have dried. Weigh the flask to the
nearest 0.1 mg.

8.5.2 Add the assayed reference material:

6.5.2.1 Liquid—Using a 100 uL syringe.
immediately add two or more drops of
assayed reference material io the flask. then
reweigh. Be sure that the drops fail directly
into the alcohol without contacting the neck
of the flask.

6.5.2.2 Gases—To prepare standards for
any of the six halocarbons that bail below 30
° C (bromomethane. chloroethane,
chloromethane, dichlorodifluoromethane.
trichlorofluoromethane, vinyl chloride). fill a
5-mL valved gas-tight syringe with the
reference standard to the 5.0-mL mark. Lower
the needle to 5 mm above the methanol
meniscus. Slowly introduce the reference
standard above the surface of the liquid (the
heavy gas will rapidly dissolve into the
methanol).

6.5.3 Reweigh. dilute to voiume. stopper.
then muix by inverting the flask several times.
Calcuiate the concentration in ug/uL from
the net gain in weight. When compound
purity is assayed to be 96% or greater. the
weight can be used without correction to
calculate the concentration of the stock
standard. Commercially prepared stock
standards can be used at any concentration if
they are certified by the manufacturer or by
an independent source.

6.5.4 Transfer the stock standard solution
into a Teflon-sealed screw-cap bottle. Store.
with minimal headspace. at -10t0 -20°C
and protect from light.

8.5.5 Prepare fresh standards weekly for
the six gases and 2-chloroethylvinyl ether. All
other standards must be replaced after one
month. or sooner if comparison with check
standards indicates a problem.

6.8 Secondary dilution standards—Using
stock standard solutions. prepare secondary
dilution standards in methanol that contain
the compounds of interest. either singly or
mixed together. The secondarv dilution
standards should be prepared at
concentrations such that the aqueous
calibration standards prepared in Sections
7.3.1 or 7.4.1 wili bracket the working range of
the analytical svstem. Secondary dilution
standards should be stored with minimal
headspace and should be checked frequently
for signs of degradation or evaporation.
especially just prior to preparing calibration
standards from them.

6.7 Quality control check sample
concentrate—See Section 8.2.1.

7. Calibration

7.1 Assemble a purge and trap system
that meets the specifications in Section 5.2.
Condition the trap overnight at 180 *C by
backflushing with an inert gas flow of at least
20 mL/min. Condition the trap for 10 min
once daily prior to use.

7.2 Connect the purge and trap system to
a gas chromatograph. The gas chromatagraph
must be operated using temperature and flow
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rate conditions equivaient to those given in
Table 1. Calibrate the purge and trap-gas
chromatographic system using either the
external standard technique (Section 7.3) or
the internal standard technique (Section 7.4).

7.3 External standard calibration
procedure:

7.3.1 Prepare caiibration standards at a
miminum of three concentration levels for
each parameter by carefully adding 20.0 uL of
one or more secondary dilution standards to
100. 500. or 1000 mL of reagent water. A 25-uL
syringe with 2 0.008 in. {D needle should be
used for this operation. One of the external
standards should be at a concentration near,
but above. the MDL (Table 1} and the other
concentrations should correspond to the
expected range of concentrations found in
real samples or should define the working.
range of the detector. These aqueous
standards can be stored up to 24 h. if held in
sealed vials with zero headspace as
described in Section 9.2, If not so stored, they
must be discarded after 1 h.

7.3.2 Analyze each calibration standard
according to Section 10, and tabulate peak
height or area responses versus the
concentration in the standard. The results
can be used to prepare a calibration curve for
each compound. Alternatively. if the ratio of
response to concentration {calibration factor)
is a constant over the working range ( <10%
relative standard deviation. RSD), linearity
through the origin can be assumed and the
average ratio or calibration factor can be
used in place of a calibration curve.

7.4 Internal standard calibration
procedure—To use this approach, the analyst
must select one or more internal standards
that are similar in analytical behavior to the
compounds of interest. The analyst must
further demonstrate that the measurement of
the internal standard is not affected by
method or matrix interferences. Because of
these limitations. no internal standard can be
suggested that is applicable to all samples.
The compounds recommended for use as
surrogate spikes in Section 8.7 have been
used successfully as internal standards.
because of their generaily unique retention
times.

7.4.1 Prepare calibration standards at a
minimum of three concentration levels for
each parameter of interest as described in
Section 7.3.1.

7.4.2 Prepare a spiking solution containing
each of the internal standards using the
procedures described in Sections 6.5 and 6.8.
It is recommended that the secondary
dilution standard be prepared at a
concentration of 15 ug/mL of each internal
standard compound. The addition of 10 uL of
this standard to 5.0 mL of sample or
calibration standard would be equivaient to
30 ug/L.

7.43 Anaiyze each calioration standard
according to Section 10, adding 10 uL of
internal standard spiking solution directly to
the syringe (Section 10.4). Tabulate peak
height or area responses against
concentration for each compound and
internal standard. and calculate response
factors (RF) for each compound using
Equation 1.

Equation 1.

(AJ(Cu)
RF = ——
{Aul{Cy)
where:
A,=Response for the parameter to be
meesured,

Ay =Responae for the internal standard.

Ce=Concentration of the internal
standard.

C, =Concentration of the parameter to be
measured.

If the RF value over the working range is a
constant { <10% RSD), the RF can be
assumed to be invariant and the average RF
can be used for calculations. Alternatively.
the results can be used to plot a calibration
curve of response ratios, A,/A,,. vs. RF.

7.5 The working calibration curve.
calibration factor, or RF must be verified on
each working day by the measurement of a
QC check sample.

7.5.1 Prepare the QC check sample as
described in Section 8.2.2.

7.5.2 Analyze the QC check sampie
according to Section 10.

7.5.3 For each parameter. compare the
response {Q) with the corresponding
calibration acceptance critenia found in Table
2. If the responses for all parameters of
interest fall within the designated ranges.
analysis of actual samples can begin. If any
individual Q falls outside the range. proceed
according to Section 7.5.4.

Note: The large number of parameters in
Table 2 present a substantial probability that
one or more will not meet the calibration
acceptance criteria when ail parameters are
analyzed.

7.5.4 Repeat the test only for those
parameters that failed to meet the calibration
acceptance criteria. If the response for a
parameter does not fall within the range in
this second test. a new calibration curve,
calibration factor, or RF must be prepared for
that parameter according to Section 7.3 or 7.4.

8. Quality Control

8.1 EBach laboratory that uses this method
is required to operate a formal quality control
program. The minimum requirements of this
program consist of an initial demonstration of
laboratory capability and an ongoing
analysis of spiked samples to evaluate and
document data quality. The laboratory must
maintain records to document the quality of
data that is generated. Ongoing data quality
checks are compared with established
performance criteria to determine if the
results of analyses meet the performance
characteristics of the method. When resuits
of sample spikes indicate atypical method
performance, a quality control check
standard must be analyzed to confirm that
the measurements were performed in an in-
control mode of operation.

8.1.1 The analyst must make an initial,
one-time, demonstration of the ability to
generate acceptable accuracy and precision
with this method. This ability is established
as described in Section 8.2.

81.2 In recognition of advances that are
occurring in chromstography, the analyst is
permitted certain options (detailed in Section
10.1) 1o improve the separations or lower the
cost of measurements. Each time such a

G-10

modification is made to the method. the
analyst is required to repeat the procedure in
Section 8.2.

8.1.3 Each day, the analyst must analyze a
reagent water blank to demonstrate that
interferences from the anaiytical system are
under control.

8.1.4 The laboratory must, on an ongoing
basis, apike and analyze & mirunium of 10¥. of
all samples to monitor and evaluate
laboratory data quality. This procedure is
described in Section 8.3.

8.1.5 The laboratory must. on an ongoing
basis. demonstrate through the analyses of
quality control check standards that the
aperation of the measurement system is in
control. This procedure is described in
Section 8.4. The frequency of the check
standard analyses is equivalent to 10% of all
samples analyzed but may be reduced if
spike recoveries from samples (Section 8.3)
meet all specified quality control criteria.

8.1.8 The laboratory must maintain
performance records to document the quality
of data that is generated. This procedure is
described in Section 8.5.

8.2 To establish the ability to generate
acceptable accuracy and precision. the
analyst must perform the following
operations.

8.2.1 A quality control {QC) check sampie
concentrate is requited containing each
parameter of interest at a concentration of 10
ug/mL in methanol. The QC check sample
concentrate must be obtained from the U.S.
Environmental Protection Agency.
Environmental Monitoring and Support
Laboratory in Cincinnati. Ohio. if available. If
not available from that source, the QC check
sample concentrate must be obtained from
another external source. If not available from
either source above. the QC check sampie
concentrate must be prepared by the
laboratory using stock standards prepared
independently from those used for
calibration.

8.22 Prepare a QC check sample to
contain 20 ug/L of each parameter by adding
200 ulL of QC check sample concentrate to
100 mL of reagent water.

8.2.3 Analyze four 5-mL aliquots of the
well-mixed QC check sample according to
Section 10. .

8.24 Calculate the average recovery (X)
in pg/L. and the standard deviation of the
recovery (s} in ug/L. for each parameter of
interest using the four resuits. )

8.2.5 For each parameter compare s and X
with the corresponding acceptance criteria
for precision and accuracy, respectively,
found in Table 2. If s and X for all parameters
of interest meet the acceptance criteria, the
system performance is acceptable and
analyasis of actual samples can begin. If any
individual s exceeds the precision limit .
any individual X falls outside the range for
accuracy, then the system performance is
unacceptable for that parameter.

Note: The large number of parameters in
Table 2 present a substantial probability that
one or more will fail at least one of the
acceptance criteria when all parameters are
analyzed.

8.28 When one or more of the parameters
tested fail at least one of the acceptance
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criteria. the analyst must proceed according
to Section 8.2.8.1 or 8.2.8.2.

8.28.1 Locate and correct the source of
the probiem and repeat the test for ail
parameters of interest beginning with Section
8.2.3.

8.2.8.2 Beginning with Section 8.2.3, repeat
the test only for those parameters that failed
10 meet criteria. Repeated failure, however,
will confirm a general problem with the
measurement system. If this occurs, locate
and correct the source of the problem and
repeat the test for all compounds of interest
beginning with Section 8.2.3.

8.3 The laboratory must on an ongoing
basis. spike at least 10% of the samples from
each sample site being monitored to assess
accuracy. For laboratories analyzing one to
ten samples per month, at least one spiked
sample per month is required.

8.3.1 The concentration of the spike in the
sample should be determined as follows:

8.3.1.1 If. as in compliance monitoring. the
concentration of a specific parameter in the
sample is being checked against a regulatory
concentration limit, the spike should be at
that limit or 1 to 5 times higher than the
background concentration determined in
Section 8.3.2, whichever concentration would
be larger.

8.3.1.2 If the concentration of a specific
parameter in the sample is not being checked
against a limit specific to that parameter, the
spike should be at 20 ug/L or 1 to 5 times
higher than the background concentration
determined in Section 8.3.2. whichever
concentration would be larger.

8.3.2 Analyze one 5-mL sample aliquot to
determine the background concentration (B)
of each parameter. If necessary. prepare a
new QC check sample concentrate (Section
8.2.1) appropriate for the background
concentrations in the sample. Spike a second
5-mL sample aliquot with 10 uL of the QC
check sample concentrate and analyze it to
determine the concentration after spiking (A}
of each parameter. Caiculate each percent
recovery (P) as 100{A-B)%/T. where T is the
known true value of the spike.

8.3.3 Compare the percent recovery (P) for
each parameter with the corresponding QC
acceptance criteria found in Table 2. These
acceptance criteria were calculated to
include an ailowance for error in
measurement of both the background and
spike concentrations, assuming a spike to
background ratio of 5:1. This error will be
accounted for to the extent that the analyst's
spike to background ratio approaches 5:1.7 If
spiking was performed at a concentration
lower than 20 ug/L. the analyst must use
either the QC acceptance criteria in Table 2,
or optional QC acceptance criteria calculated
for the specific spike concentration. To
calculate optional acceptance criteria for the
recovery of a parameter: (1) Calculate
accuracy (X'} using the equation in Table 3,
substituting the spike concentration (T) for C:
(2} calcuiate overall precision {S’} using the
equation in Table 3. substituting X’ for X: (3)
calculate the range for recovery at the spike
concentration as (100 X'/T)>=2.44(100 S’/
T%.’

8.3.4 If any individual P falls outside the
designated range for recovery, that parameter
has failed the acceptance criteria. A check

standard containing each parameter that
failed the criteria must be analyzed as
described in Section 8.4.

8.4 If any parameter fails the acceptance
criteria for recovery in Section 8.3. a QC
check standard containing each parameter
that failed must be prepared and analyzed.

Note: The frequency for the required
analysis of a QC check standard wili ¢2pend
upon the number of parameters being
simultaneously tested. the complexity of the
sample matrix, and the performance of the
laboratory. If the entire list of parameters in
Table 2 must be measured in the sample in
Section 8.3, the probability that the analysis
of a QC check standard will be required is
high. In this case the QC check standard
should be routinely analyzed with the spiked
sample.

8.4.1 Prepare the QC check standard by
adding 10 uL of QC check sample concentrate
(Sections 8.2.1 or 8.3.2) to 5 mL of reagent
water. The QC check standard needs only to
contain the parametera that failed criteria in
the test in Section 8.3.

8.4.2 Analyze the QC check standard to
determine the concentration measured {A) of
each parameter. Calculate each percent
recovery (P,) as 100 {A/T)%, where T is the
true value of the standard concentration.

8.4.3 Compare the percent recovery (P,)
for each parameter with the corresponding
QC acceptance criteria fornd in Table 2.
Only parameters that failed the test in
Section 8.3 need to be compared with these
criteria. If the recovery of any such parameter
fails outside the designated range. the
laboratory performance for that parameter is
judged to be out of control. and the problem
must be immediately identified and
corrected. The analytical result for that
parameter in the unspiked sample is suspect
and may not be reported for regulatory
compliance purposes.

8.5 As part of the QC program for the
laboratory, method accuracy for wastewater
samples must be assessed and records must
be maintained. After the analysis of five
spiked wastewater samples as in Section 8.3,
calculate the average percent recovery (P)
and the standard deviation of the percent
recovery (s,). Express the accuracy
assessment as a percent recovery interval
from P —2s, to P+2s,. If p=90% and 3, =10%.
for example. the accuracy inteival is
expressed as 70-110%. Update the accuracy
assessment for each parameter on a regular
basis (e.g. after each five to ten new accuracy
measurements). .

8.8 It is recommended that the laboratory
adopt additional quality assurance practices
for use with this method. The specific
practices that are most productive depend
upon the needs of the laboratory and the
nature of the samples. Field duplicates may
be analyzed to assess the precision of the
environmental measurements. When doubt
exists over the identification of a peak on the
chromatogram, confirmatory techniques such
as gas chromatography with a dissimilar
column, specific element detector. or mass
spectrometer must be used. Whenever
possible. the laboratory should anaiyze
standard reference materials and participate
in relevant performance evaluation studies.

8.7 The analyst should monitor both the
performance of the analytical system and the

effectiveness of the method in dealing with
each sample matrix by spiking each sample.
standard. and reagent water blank with
surrogate halocarbons. A combination of
bromochloromethane, 2-bromo-1-
chloropropane, and 1.4-dichlorobutane is
recommended to encompass the range of the
temperature program used in this methc-d.
From siock stundard solutiona prepared as in
Section 6.5. add a volume 1o give 750 ug of
each surrogate to 45 mL of reagent water
contained in a 50-mL volumetric flask, mix
and dilute to volume for a concentration of 15
ng/ul. Add 10 kL of this surrogate spiking
solution directly into the 5-mL syringe with
every sample and reference standard
analyzed. Prepare a fresh surrogate spiking
solution on a weekly basis. If the internal
standard calibration procedure is being used.
the surrogate compounds may be added
directly to the internal standard spiking
solution {Section 7.4.2}.

9. Sampie Collection, Preservation, and
Handling

9.1 All samples must be iced or
refrigerated from the time of collection until
analysis. If the sample contains ‘ree or
combined chlorine, add sodium thicsulfate
preservative {10 mg/40 mL is sufficient for up
to 5 ppm ClL) to the empty sample bottle just
prior to shipping to the sampling site. EPA
Methods 330.4 and 330.5 may be used for
measurement of residual chlorine.* Field test
kits are available for this purpose.

9.2 Grab samples must be coilected in
glass containers having a total volume of at
least 25 mL. Fill the sample bottle just to
overflowing in such a manner that no air
bubbles pass through the sample as the bottle
is being filled. Seal the bottle so that no air
bubbles are entrapped in it. If preservative
has been added. shake vigorously for 1 min.
Maintain the hermetic seal on the sample
bottle until time of analysis.

9.3 All samples must be analyzed within
14 days of collection.?

10. Procedure

10.1 Table 1 summarizes the
recommended operating conditions for the
gas chromatograph. Included in this table are
estimated retention times and MDL that can
be achieved under these conditions. An
example of the separations achieved by
Column 1 is shown in Figure 5. Other packed
columns, chromatographic conditions, or
detectors may be used if the requirements of
Section 8.2 are met.

10.2 Calibrate the system daily as
described in Section 7.

10.3 Adjust the purge gas (nitrogen or
helium) flow rate to 40 mL/min. Attach the
trap inlet to the purging device, and set the
purge and trap system to purge (Figure 3}.
Open the syringr valve located on the
purging device sample introduction needle.

10.4 Allow the sample to come to ambient
temperature prior to introducing it to the
syringe. Remove the plunger from a 5-mL
syringe and attach a closed syringe vaive.
Open the sampie bottle (or standard) and
carefully pour the sample into the syringe
barrel to just short of overflowing. Replace
the syringe plunger and compress the sample.
Open the syringe valve and vent any residual
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air while adjusting the sample volume to 5.0
mL. Since this process of taking an aliquot
destroys the validity of the sample for future
analysis, the analyst should fill a second
syringe at this time to protect against
possible loss of data. Add 10.0 ul of the
surrogste spiking solution (Section 8.7) and
10.0 ul. of the internal standard spiking
solution (Section 7.4.2), if applicable. through
the valve bore, then close the valve.

10.5 Attach the syringe-syringe valve
assembiy to the syringe valve on the purgiog
device. Open the syringe valves and inject
the sample into the purging chamber.

10.8 Close both valves and purge the
sample for 11.0=C.1 min at ambient
temperature.

10.7 After the 11-min purge time. attach
the trap to the chromatograph. adjust the
purge and trap system to the desorb mode
{Figure 4), and begin to temperature program
the gas chromatograph. Introduce the trapped
materials to the GC column by rapidly
heating the trap to 180 °C while back{lushing
the trap with an inert gas between 20 and 60
mLi/min for 4 min. If rapid heating of the trap
cannot be achieved. the GC column must be
used as a secondary trap by cooling it to
30 °C (subambient temperature. if poor pear
geometry or random retention time problems
persist) instead of the initial program
temperature of 45 °C

10.8 While the trap is being desorbed into
the gas chromatograph. empty the purging
chamber using the sample introduction
syringe. Wash the chamber with two 5-mL
flushes of reagent water.

109 After desorbing the sample for 4 min.
recondition the trap by returning the purge
and trap system to the purge mode. Wait 15 s
then close the syringe valve on the purging
device to begin gas flow through the trap. The
trap temperature should be maintained at
180 *C After approximately 7 min, turn off the
trap heater and open the syringe valve to
stop the gas flow through the trap. When the
trap is cool. the next sample can be analyzed

10.10 Identify the parameters in the
sampie by comparing the retention times of
the peaks in the sample chromatogram with
those of the peaks in standard
chromatograms. The width of the retention
time window used to make identifications
should be based upon measurements of
actual retention time variations of standards
over the course of a day. Three times the
standard deviation of a retention time for a
compound can be used to calculate a
suggested window size; however. the
experience of the analyst should weigh
heaviiy in the interpretation of

10.11 If the response tor a peak exceeds
the working range of the system. prepare a
dilution of the sample with reazent water
from the aliquot in the second syringe and
reanalyze.

11. Calculations

11.1 Determine the concentration of
individual compounds in the sample.

11.1.1 [f the external standard calibration
procedure is used, calculate the
concentration of the parameter being
measured from the peak response using the
calibration curve or calibration factor
determined in Section 7.3.2.

11.1.2 If the internal standard calibration
procedure is used. calculate the
concentration in the sample using the
response factor (RF} determined in Section
7.4.3 and Equation 2
. Equation 2.

) (A(Cy)
Concentration {(ug/L)=
(A4)(RF)
where:
A,=Response for the parameter to be
measured.

A, =Response for the internal standard.
C,=Concentration of the internal
standard.

11.2 Report results in ug/L without
correction for recovery data. All QC data
abtained should be reported with the sample
results.

12. Method Performance

12.1 The method detection limit {MDL) is
defined as the minimum concentration of a
substance that can be measured and reported
with 99% confidence that the value is above
zero.' The MDL concentrations listed in
Table 1 were obtained using reagent water.*
Similar results were achieved using
representative wastewaters. The MDL
actually achieved in a given analysis will
vary depending on instrument sensitivity and
matrix effects.

12.2 This method is recommended for use
in the concentration range from the MDL to
1000 x MDL. Direct agueous injection
techniques should be used to measure
concentration levels above 1000 x MDL.

12.3 This method was tested by 20
laboratories using reagent water, drinking
water, surface water, and three industrial
wastewaters spiked at six concentrations

operator precision, overall precision. and
method accuracy were found to be directly
related to the concentration of the parameter
and essentially independent of the sample
matrix. Linear equations to describe these
relationships are presented in Table 3.
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TABLE 1.—CHROMATOGRAPHIC CONODITIONS AND METHCD DETECTION LiMiTS—Continued
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TABLE 2.—CALBRATION AND QC ACCEPTANCE CRITERIA—METHOD 601 *
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c8-1,3-Orchioropropens ! 128-27.2 | 73! 82-338! 22178
f , 128-27.2 | 73 82-338( 22-178
trane- 1. 3-Dichioropropens ; 15.5-24.5 | 40! 70-2786 25182
‘1227 J 9.8-30.2 | 9.2 8.6-318 | 8-184
Tovect B 14.0-26.0 | 54 8.1-29.6 26-162
1,117 | 14.2-258 .9 10.8-24.8 41128
1.1.2-T 4 15.7-243 39! 9.6-254 39-138
Trc 15.4-24.8 42| 3.2-28.8 35-146
Toct ; 13.3-26.7 ; 60 | 74-28.1: 21158
Viewt ! 13.7-263 57! 82-299 . 28183

Q= Concentrabon measured in QC check samp’e, in ug/L (Socom753;2 .
ug/L 4
M/L

824).

N ste: These criteria are based directly
upo. the method performance data in Table

3. Where necessary, the limits for recovery
have been broadened to assure applicability

of the limits to concentrations beiow those
used to develop Table 3.

TABLE 3.—METHOD ACCURACY AND PRECISION AS FUMCTIONS OF CONCENTRATION—METHOD 601

Accuracy, Single analyst |
Parameer l rocovery. X' (u/ | precamon. a, (g | Oep® Crecimon,
i 8] L |
; T
1
8 | 112C-102 1 0.11%4+-0.04 1 0.20%+1.00
} 0.96C 208 [0.12% +0.58 [0.21%+241
B 4 0.78C—~1.27 10.28% +0.27 ' 0.26%+0.94
towachionds ... 0.98C -~ 1.04 10.15% +0.38 0.20%+0.39
CIMOTODOIRON.... ... .ooooooovereareeeseeeeeesvsoesssmismasessaes srons oo cresse soismsssasrssssnaeeres 100C-1.23 ' 0.13%-0.02 018X+ 121
on 099C-153 . 0.14X-0.13 wom'uos:l
2on yhanyt ether * 1.00C - 0.20% ! 0.2s%
e 4 0.93C-029 (€ t3R+018 | 0.19%-0.02
o 40.77C+0.18 - 0.28R-0.31 0.52%+1.31
Otw ; 0.94C+2.72 0.11%+1.10 024X +1.68
1.2< 093C+1.70 0.20X +0.97 10.13%+8.13




Federal Register / Vol. 49, No. 209 / Friday, October 26. 1984 / Rules and Regulations 35
TABLE 3.~METHOD ACCURACY AND PRECISION AS FUNCTIONS Of CONCENTRATION—METHOD 601 —Continued
Accuracy, a8 SIgie SraEl ey orecon,
Parameter ‘ r‘eou-bx (ng/ nvoe—wi.ll. Iug/ : S (wg/L
1.3:06 . 0.95C +0.43 | 0.14%+2.33 026R +2.34
14.0% 0.09C -0.09 0.15%+029 | 0.20% +0.41
1100 0.95C- 1 08 | 0.00%40.17 1 0.14% 4096
1.2.0 1.04C - 108 | 01184070 | 0.15R +0 94
110 0.96C -0.87 ‘021%-0.23 , 0.29X- 0.40
rane-1.2-D1 - .4 0.97C-0.18 0.11%+ 148 1 01T~ t 48
. 1 00C L 013% 0.23%
100C " 0.18X% 0.32%
100C 018X 0.32X
0.91C-083 01144033 021X~ 143
. . . e 095C+019 [ 014X 241 0.23%.279
Tetract . . ; 0.94C +0.08 0.14X+038 0.18%+2.21
1.9, 3 TCTMOTCOUNM - e oososooos s oeos e oo e s e cvers 1oy 0.90C = 0.8 015X+ 004 0.20%+0.37
112.7 ! 086C+0.30 0.13% -0 14 0.19% - 0.67
Trct ... 087C+0.48 0.13%-003 023X+030
T e eeteee e ene oot sere et eee e enereee e covemenry 0.89C = 0.07 0.15X+087 026X +0.91
Vi : | 0.97C~0.38 i 0.13%+0.85 1 0.27% +0.40
= Expected recovery or more Mmeasurements of a g 8 mvaton of C. n ’
3;'-'.' d single k.',“ dard d ion of at en ge con loud»o?/k in pEIL
Si=E d of a an 808 concinirabon found of X, in ug/L.

¥
C =True vatue for the concentration. mn ug/L.
X = Average recovery found for Messwements of sampies containing a concentration of C. in ug/L.
* Estimates based upon the performance t a singie iaboraiory.'®

BILLING CODE 6580-50-M




36 Federal Register / Vol. 49, No. 209 / Friday. October 26, 1984 / Rules and Regulations

OPTIONAL
FOAM -—EXIT 4 IN.
TRAP 0.0.
~=- 14MM O. D.
INLET % IN.
g

!l ~SAMPLE INLET

~=—2-WAY SYRINGE VALVE
==—17CM. 20 GAUGE SYRINGE NEEDLE

\sm 0. D. RUBSER SEPTUM

I oMM, 0.D. - 1/18 IN. 0.,
! STAINLESS STERL

13X MOLECULAR
SIEVE PURGE
GAS FILTER

PURGE GAS
ROwW
CCONTROL

10MM GLASS FRIT
MEDIUM POROSITY

Figure 1. Purging device.
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PACXING PROCEDURE CONSTRUCTION
COMPRESSION

GLASS 7 /F00T —

WOOL "T RESISTANCE ’p RATTING NUT
ACTIVATED . WIRE WRAPPED | -1  AND FERRULES
St o v T

|, THERMOCOUPLE/
. CONTROLLER
L SENSOR
GRADE 15 , , k. 15CH K
siLIcA Ga'” 2
7~/FQQT | L
Tk assnsnucg {5,/ [PYROMETER
. '}~ WIRE WRAPPED | I TUBING 25CM
Tenax 7.7 cuf: soun | 1B | it 1D,
-] (SINGLE LAYER) S 7 0.125 IN. O.D.
3% OV-1 -3 3Cn - STAINLESS STEEL
GLASS yoOU'HH =

TRAP INLET

Figure 2. Trap packings and construction to include
desorb capability
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CARRIER GAS FLOW CONTROL LIOUIO INJECTION POATS

PEESSURE REGULATOR - COLUMN OVEN
U CONFIMATCEY COLUER
[&o OITECTOR
ANALYTICAL COLUMM
~N
\ OPTIONAL 4~PORT COLUMM
PURGE OAS e—rony SELICTION VALVE
ALOW CONTROL VALVE "/‘-. WY
HEATER CONTROL
(Taar|Q —— oo @
13X MOLECULAR [ 8] por
IEVE FILTER
é’ . Bete:ALL LINES SETWEEN
: o TRAP AND GC
DiotNE SHOULO BE NEATED
70 80°C

Figure 3. Purgo» and trap systsm-purge modes.

R A S L LIOUID INJECTION PORTS
pressuRn S __COLUMN OVEN
— __ CONFIRMATORY COLUMN
REGULATOR, | JUUU 575 perecron
AJUUU 7"~ anaLrmcaL cowumn

OPTIONAL 4-PORT COLUMN
SELECTION VALVE

PURGE GAS 6-PORT TRAP INLET
FLOW CONTROL VALVE J ReSISTANCE ms/ HEATER
" e «~ CONTROL
13X MOLECULARf 180°C
SIEVE FILTER
Note:
= [ ALL LINES BETWEEN
E l PURGING TRAP AND GC
o~ DEVICE SHOULD BE HEATED

10 30°C.
Figure 4. Purge and trap system - desorb mode.
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Figure 5. Gas chromatogram of purgeable halocarbons.
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Mathod 802-Purgeable Aromatics

1. Scope and Application

1.1 This method covers the determination
of various purgesble aromatics. The following
parameters may be determined by this
method:

;ST?:_"'I CAS No.

Puramest
|
34030 71432
34301 108~90-7
34538 95~50-1
34588 . 541731
34571 ' 108-48-7
34N 100414
4010 108-38-3

I\

1.2 Thisis a purge and trapgas- =
chromatographic (GC) method applicable to
the determination of the compounds listed
above in municipal and industrial discharges
as provided under 40 CFR 136.1. When this
method is used to analyze unfamiliar samples
for any or all of the compounds above,
compound identifications should be
supported by at least one additional
qualitative technique. This method describes
analytical conditions for a second gas
chromatographic column that can be used to
confirm measurements made with the
primary column. Method 624 provides gas
chromatograph/mass spectrometer (GC/MS)
conditions appropriate for the qualitative and
quantitative confirmation of results for all of
the parameters listed above.

1.3 The method detection limit (MDL.
defined in Section 12.1) ! for each parameter
is listed in Table 1. The MDL for a specific
wastewater may differ from those listed.
depending upon the nature of interferences in
the sample matrix.

1.4 Any modification of this method.
beyond those expressly permitted, shall be
considered as a major modification subject to
application and approval of aiternate test
procedures under 40 CFR 138.4 and 138.5.

1.5 This method is restricted to use by or
under the supervision of analysts
experienced in the operation of a purge and
trap system and a gas chromatograph and in
the interpretation of gas chromatograms.
Each analyst must demonstrate the ability to
generate acceplable results with this method
using the procedure described in Section 8.2.

2. Summary of Method

21 An inert gas is bubbled through a 5-
mL water sample contained in a specially-
designed purging chamber at ambient
temperature, The aromatics are efficiently
transferred from the aqueous phase to the
vapor phase. The vapor is swept through a
sorbent trap where the aromatics are
trapped. After purging is completed, the trap
is heated and backflushed with the inert gas
to desorb the aromatics onto a gas
chromatographic column. The gas
chromatograph is temperature programmed to
separate the aromatics which are then
detected with a photoionization detector.2 ?

2.2 The method provides an optional gas
chromatographic column that may be helpful
in resolving the compounds of interest from
interferences that may occur.

J. Interferences

3.1 Impurities in the purge gas and
organic compounds outgassing from the
plumbing shead of the trap account for the
majority of contamination problems. The
snalytical system must be demonstrated to
be free from contamination under the
conditions of the analysia by running
laboratory reagent blanks as described in
Section 8.1.3. The use of non-Teflon plastic
tubing, non-Teflon thread seslants. or flow
controliers with rubber components in the
purge and trap system should be avoided.

3.2 Samples can be contaminated by
diffusion of volatile organics through the
septum seal into the sample during shipment
and storage. A field reagent blank prepared
from reagent water and carried through the
sampling and handling protoco} can serve as
s check on such contamination. ;

3.3 Contamination by carry-over can
occur whenever high level and low level
samples are sequentiaily analyzed. To reduce
carry-over. the purging device and sample
syringe must be rinsed with reagent water
between sample analyses. Whenever an
unusually concentrated sample is
encountered. it should be followed by an
analysis of reagent water to check for cross
contamination. For samples containing large
amounts of water-soluble materials.
suspended solids, high boiling compounds or
high aromatic levels, it may be necessary to
wash the purging device with a detergent
solution, rinse it with distilled water. and
then dry it in an oven at 105 °C between
anajyses. The trap and other parts of the
system are also subject to contamination;
therefore, frequent bakeout and purging of
the entire system may be required.

4. Safety

4.1 The toxicity or carcinogenicity of each
reagent used in this method has not been
precisely defined; however, each chemical
compound should be treated as a potential
health hazard. From this viewpoint, exposure
to these chemicals must be reduced to the
lowest possible leve] by whatever means
available. The laboratory is responsible for
maintaining a current awareness file of
OSHA regulations regarding the safe
handling of the chemicals specified in this
method. A reference file of material data
handling sheets should also be made
available to all personnel involved in the
chemical analysis. Additional references to
laboratory safety are available and have
been identified **for the information of the
analyst.

42 The following parameters covered by
this method have been tentatively classified
as known or suspected. human or mammalian
carcinogens: benzene and 1.4-
dichlorobenzene. Primary standards of these
toxic compounds should be prepared in a
hood. A NIOSH/MESA approved toxic gas
respirator should be worn when the analyst
handles high concentrations of these toxic
compounds.

5. Apparatus and Materials

$.1 Sampling equipment, for discrete
sampling.

$.1.1 Vial—25-mL capacity or larger.
equipped with a screw cap with a hole in the
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center (Pierce #13075 or equivalent).
Detergent wash, rinse with tap and distilled
water. and dry at 105 *C before use.

5.1.2 Septum—Teflon-faced smilicone
(Pierce 212722 or equivaient). Detergent
wash, rinse with tap and distilled water. and
dry at 105 °C for 1 h before use.

5.2 Purge and trap aystem-—The purge an2
trap system consists of three separate pieces
of equipment: A purging device. trap. and
desorber. Several complete systems are now
commercially available.

5.21 The purging device must be designed
to accept 5-mL samples with a water coiumn
at least 3 cm deep. The gaseous head spuce
between the water column and the trap mus
have a totai volume of 'ess than 15 mL. The
purge gas must pass through the wster
column as finely divided bubbles wath a
diameter of less than 3 mm at the origin. The
purge gas must be introduced no more than 5
mm from the base of the water column. The
purging device illustrated in Figure 1 meets
these design criteria.

5.2.2 The trap must be at least 25 cm long
and have an inside diameter of at least 0.105
in.

5.2.2.1 The trap is packed with 1 cm of
methyl silicone coated packing (Section 8.4.2!
and 23 cm of 2.6-diphenyiene oxide polymer
(Section 6.4.1) as shown in Figure 2. This trap
was used to develop the method performance
statements in Section 12.

5.2.22 Alternatively, either of the two
traps described in Method 601 may be used.
although water vapor will preclude the
measurement of low concentrations of
benzene.

5.2.3 The desorber must be capable of
rapidly heating the trap tc 180 *C. The
polymer section of the trap shouid not be
heated higher than 180 *C and the remaining
sections should not exceed 200 °C. The
desorber illustrated in Figure 2 meets *hese
design criteria.

5.24 The purge and trap system mey be
assembled as a separate unit or be coupled 1o
a gas chromatograph as illustrated in Figures
3,4, and S.

5.3 Gas chromatograph—An analytical
system complete with a temperature
programmable gas chromatograph suitabie
for on-column injection and all required
accessories including syringes, analytical
columns. gases, detector, and strip-chart
recorder. A data system is recommended for
measuring peak areas.

5.3.1 Column 1—8 ft long x 0.082 in. [D
stainless steel or glass. packed with 5% SP-
1200 and 1.75% Bentone-34 on Supelcoport
(100/120 mesh) or equivalent. This column
was used to develop the method performance
statements in Section 12 Guidelines for the
use of alternate column packings are
provided in Section 10.1.

53.2 Column 2—3 ftlong x 0.1 in ID
stainless steel or glass, packed with 5% 1.2.3-
Tris(2-cyanoethoxy)propane on Chromosorb
W-AW (60/80 mesh) or equivalent.

5.3.3 Detector—Photoionization de.ector
(b-Nu Systems. Inc. Model P1-51-02 or
equivalent). This type of detector has been
proven effective in the analysis of
wastewaters for the parameters listed in the
scope (Section 1.1}, and was used to develop
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the method performance statements in
Section 12. Guidelines for the use of alternate
detectors are provided in Section 10.1.

5.4 Syringes—5-mL glass hypodermic with
Luerlok tip (two each), if applicable to the
purging device.

5.5 Micro syringes—25-ul. 0.008 in. [D
needie.

5.8 Syringe valve—2-way. with Luer ends
{three each). :

5.7 Bottle—15-mL. screw-cap, with Teflon
cap liner.

5.8 Balance—Analytical, capable of
accurately weighing 0.0001 g.

8. Reagents

6.1 Reagent water—Reagent water is
defined as a water in which an interferent is
not observed at the MDL of the parameters-of
interest. - o .

8.1.1 Reagent water can be generated by
passing tap water through a carbon filter bed
containing about 1 Ib of activated carbon
(Filtrasorb-300. Calgon Corp.. or equivalent).

6.1.2 A water purification system
{Millipore Super-Q or equivalent) may be
used to generate reagent water.

8.1.3 Reagent water may also be prepared
by boiling water for 15 min. Subsequently,
while maintaining the temperature at 90 °C,
bubble a contaminant-free inert gas through
the water for 1 h. While still hot, transfer the
water to a narrow mouth screw-cap bottle
and seal with a Teflon-lined septum and cap.

8.2 Sodium thiosulfate—{ACS) Granuiar.

6.3 Hydrochloric acid (1+1)—Add 50 mlL
of concentrated HC! (ACS]) to 50 mL of
reagent water.

6.4 Trap Materials:

8.4.1 2.8-Diphenylene oxide polymer—
Tenax. (60/80 mesh), chromatographic grade
or equivalent.

8.4.2 Methyl silicone packing—3% OV-1
on Chromosorb-W (60/80 mesh) or
equivalent.

€.5 Methanol--Pesticide quality or
equivalent.

6.8 Stock standard solutions—Stock
stand. rd solutions may be prepared from
pure s andard materiais or purchased as
certifi 'd solutions. Prepare stock standard
solutions in methanol using assayed liquids.
Because of the toxicity of benzene and 1.4~
dichlorobenzene, primary dilutions of these
materials should be prepared in a hood. A
NIOSH/MESA approved toxic gas respirator
should be used when the analyst handles
high concentrations of such materials.

8.6.1 Place about 9.8 mL of methanol into
a 10-mL ground glass stoppered volumetric
flask. Allow the flask to stand, unstoppered.
for about 10 min or until all alcohol wetted
surfaces have dried. Weigh the flask to the
nesrest 0.1 mg.

8.8.2 Using a 100-ul syringe, immediately
add two or more drops of assayed eference
material to the flask, then reweigh. Be sure
that the drops fall directly into the alcohol
without contacting the neck of the flask.

6.8.3 Reweigh, dilute to volume, stopper,
then mix by inverting the flask several times.
Calculate the concentration in ug/ul from
the net gain in weight. When compound
purity is assayed to be 96% or greater. the
weight can be used without correction to
calculate the concentration of the stock

standard. Commercially prepared stock
standards can be used at any concentration if
they are certified by the manufacturer or by
an independent source.

6.6.4 Transfer the stock standard solution
into a Teflon-sealed screw-cap bottle. Store
at 4 *C and protect from light.

8.8.5 All standards must be replaced after
one month. or sooner if comparison with
check standards indicates a problem.

8.7 Secondary dilution standards—Using
stock standard solutions, prepare secondary
dilution standards in methanol that contain
the compounds of interest, either singly or
mixed together. The secondary dilution
standards should be prepared at
concentrations such that the aqueous
calibration standards prepared in Sections

© 7.3.1 0r 74.1 will bracket the working range of

the anaiytical system. Secondary solution

" standards must be stored with zero

headspace and should be checked frequently
for signs of degradation or evaporation,
especially just prior to preparing calibration
standards from them.

6.8 Quality control check sample
concentrate—See Section 8.2.1.

-

7. Calibration

7.1 Assemble a purge and trap system
that meets the specifications in Section 5.2
Condition the trap overnight at 180 *C by
backilushing with an inert gas flow of at least
20 mL/min. Condition the trap for 10 min
once daily prior to use.

7.2 Connect the purge and trap system to
a gas chromatograph. The gas chromatograph
must be operated using temperature and flow
rate conditions equivalent to those given in
Table 1. Calibrate the purge and trap-gas
chromatographic system using either the
external standard technique (Section 7.3} or
the internal standard technique {Section 7.4).

7.3 External standard calibration
procedure:

7.3.1 Prepare calibration standards at a
minimum of three concentration levels for
each parameter by carefully adding 20.0 ul of
ane or more secondary dilution standards to
100, 500, or 1000 ml. of reagent water. A 25~
uL syringe with a 0.008 in. [D needle should
be used for this operation. One of the
external standards should be at a
concentration near, but above. the MDL
(Table 1) and the other concentrations should
correspond to the expected range of
concentrations found in real samples or
should define the working range of the
detector. These aqueous standards must be
prepared fresh daily.

7.3.2 Analyze each calibration standard
according to Section 10, and tabulate peak
height or area responses versus the
concentration in the standard. The results
can be used to prepare a calibration curve for
each compound. Alternatively, if the ratio of
response {o concentration (calibration factor)
is a constant over the working range (<10%
relative standard deviation, RSD}, linearity
through the origin can be assumed and the
average ratio or calibration factor can be
used in place of a calibration curve.

7.4 Internal standard calibration
procedure—To use this approach, the analyst
must select one or more intemnal standards
that are similer in analytical behavior to the
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compounds of interest. The analyst must
further demonstrate that the measurement of
the internal standard is not affected by
method or matrix interferences. Because of
these limitations. no internal standard can be
suggested that is applicable to all samples.
The compound. a.a.a,-trifluorotoluene,
recommended as a surrogate spiking
compound in Section 8.” has been used
successfully as an internal standard.

7.4.1 Prepare calibration standards at a
minimum of three concentration levels for
each parameter of interest as described in
Section 7.3.1.

7.4.2 Prepare a spiking solution containing
each of the internal standards using the
procedures descnbed in Section 8.6 and 8.7. It
is recommended that the secondary dilution
standard be prepared at a concentration of 15
pg/mL of each internal standard compound.
The addition of 10 ul of this standard to0 5.0
mL of sample or calibration standard would
be equivaient to 30 pg/L.

7.4.3 Analyze each calibration standard
according to Section 10, adding 10 uL of
internal standard spiking solution directly to
the syringe (Section 10.4). Tabulate peak
height or area responses against
concentration for each compound and
internal standard, and calculate response
factors (RF) for each compound using
Equation 1.

Equation 1.
(AJ(Cs
RE= }Cu)
(AW)(C))
where:
A,=Response for the parameter to be
measured.

A, =Response for the internal standard.

C..=Concentration of the internal standard

C, =Concentration of the parameter to be

measured.

If the RF vaiue over the working range is a
constant { <10% RSD), the RF can be
assumed to be invariant and the average RF
can be used for calculations. Alternatively,
the results can be used to plot a calibration
curve of response ratios. A,/A,., vs. RF.

7.5 The working calibration curve.
calibration factor. or RF must be verified on
each working day by the measurement of a
QC check sample.

7.5.1 Prepare the QC check sample as
described in Section 8.2.2.

7.5.2 Analyze the QC check sample
according to Section 10.

7.5.3 For each parameter. compare the
response (Q) with the corresponding
calibration acceptance criteria found in Table
2. If the responses for all parameters of
interest fall within the designated ranges,
analysis of actual sampies can begin. If any
individual Q falls qutside the range, a new
calibration curve, calibration factor, or RF
must be prepared for that parameter
according to Section 7.3 or 7.4.

8. Quality Control

8.1 Each laboratory that uses this method is
required to operate a formal quality control
program. The mimimum requirements of this
program consist of an initial demonstration of

-
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laboratory capability and an ongoing
analysis of sprked samples 10 evaluate and
document data quality. The laboratory must
maintain records to document the quality of
data that is generated. Ongoing data quality
checks are compared with established
performance criteria to determine if the
results of analyses meet the performance
characteristics of the method. When results
of sample spikes indicate atypical method
performance, a quality control check
standard must be analyzed to confirm that
the measurements were performed in an in-
control mode of operation.

8.1.1 The analyst must make an initial.
one-time. demonstration of the ability to
generate acceptable accuracy and precision
with this method. This abulity is established
as described in Section 8.2.

8.1.2 In recognition of advances that are

ing in chromatography. the analyst is
permitted certain options (detailed in Section
10.1) to improve the separations or lower the
cost of measurements. Each time such a
modification is made to the method, the
analyst is required to repeat the procedure in
Section 8.2.

8.1.3 Each day, the analyst must analyze a
reagent water blank to demonstrate that
interferences from the analytical system are
under control.

8.1.4 The laboratory must. on ax ongoing
basis. spike and analyze a minimum of 10% of
all samples to monitor and evaluate
laboratory data quality. This proc- Jure is
described in Section 8.3.

8.1.5 The laboratory must, on an ongoing
basis, demonstrate through the analyses of
quality control check standards that the
operation of the measurement system is in
control. This procedure is described in
Section 8.4. The frequency of the check
standard analyses is equivalent to 10% of all
samples analyzed but may be reduced if
spike recoveries from samples (Section 8.3)
meet all specified quality control criteria.

8.1.8 The laboratory must maintain
performance records to document the quality
of data that is generated. This procedure is
described in Section 8.5.

8.2 To establish the ability to generate
acceptable accuracy and precision. the
analyst must perform the following
operations.

8.2.1 A quality control (QC) check sample
concentrate is required containing each
parameter of interest at a concentration of 10
ug/mL in methanol. The QC check sample
concentrate must be obtained from the U.S.
Environmental Protection Agency,
Environmental Monitoring and Support
Laboratory in Cincinnati, Ohio, if available. If
not available from that source, the QC check
sample concentrate must be obtained from
another external source. If not available from
either source above, the QC check sample
concentrate must be prepared by the
laboratory using stock standards prepared
independently from those used for
calibration.

8.2.2 Prepare a QC check sample to
contain 20 ug/L of each parameter by adding
200 ulL of QC check sample concentrate to
100 mL of reagant water.

8.2.3 Analyze four 5-mL aliquats of the
well-mixed QC check sample according to
Section 10.

8.2.4 Calculate the average recovery {X)
in ug/L. and the standard deviation of the
recovery (s) in ug/L. for each parameter of
interest using the four resuits. _

8.2.5 For each parameter compare s and X
with the corresponding acceptance criteria
for precision and accuracy, respectively,
found in Table 2. If s and X for all parameters
of interest meet the acceptance criteria, the
system performance is acceptable and
analysis of actual samples can begin. If any
individual s exceeds the precision limit or
any individual X falls outside the range for
accuracy. the system performance is
unacceptable ior that parameter.

Note.—T:z [arge number cf parameters in
Table 2 present 1 substantiai probability that
one or mere will fail at least one of the
acceptance criteria when all parameters are
analyzed. -

8.28 When one or more of the parameters
tested fail at least one of the acceptance
critena. the analyst must proceed according
to Section 8.2.8.1 or 8.2.8.2.

8.2.8.1 Locate and correct the source of
the problem and repeat the test for all
parameters of interest beginning with Section
8.2.3.

8.2.6.2 Beginning with Section 8.2.3. repeat
the test oniy for those parameters that failed
to meet critena. Repeated failure, however.
will confirm a general problem with the
measurement system. If this occurs, locate
and correct the source of the problem and
repeat the test for all compounds of interest
beginning with Section 8.2.3.

8.3 The laboratory must, on an ongoing
basis, spike at least 10% of the samples from
each sample site being monitored to assess
accuracy. For laboratories analyzing one to
ten samples per month, at least one spiked
sample per month is required.

8.3.1 The concentration of the spike in the
sample shouid be determined as follows:

8.3.1.1 If. as in compliance monitoring, the
concentration of a specific parameter in the
sample is being checked against a regulatory-
concentration limit, the spike should be at
that limit or 1 to S times higher than the
background concentration determined in
Section 8.3.2, whichever concentration would
be larger.

8.3.1.2 If the concentration of a specific
parameter in the sample is not being checked
against a limit specific to that parameter, the
spike should be at 20 ug/L or 1 to § times
higher than the background concentration
determined in Section 8.3.2, whichever
concentration would be larger.

8.3.2 Analyze one 5-mL sample aliquot to
determine the background concentration (B)
of each parameter. If necessary, prepare a
new QC check sample concentrate (Section
8.2.1) appropriate for the background
concentrations in the sample. Spike a second
5-mL sample aliquot with 10 uL of the QC
check sample concentrate and analyze it to
determine the concentration after spiking (A)
of each parameter. Calculate each percent
recovery (P} as 100{A-B)%/T. where T is the
known true value of the spike.

8.3.3 Compare the percent recovery (P) for
each parameter with the corresponding QC
acceptanct critzriz found in Table 2. These
acceptance criteria were calculated to
include an allowance for error in
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measurement of both the background and
spike concentrations. assuming a spike to
background ratio of 5:1. This error will be
accounted for to the extent that the analyst's
spike to background ratio approaches 5:1.7If
spiking was performed at a concentration
lower than 20 ug/L. the analyst must use
either the QC acceptance cnteria in Table 2,
or optional QC acceptance criteria calculated
for the specific spike concentration. To
calculate optional acceptance criteria for the
recovery of a parameter: (1) Calculate
accuracy (X'} using the equation in Table 3.
substituting the spike concentration (T) for C;
(2) calculate overall precision {S') usirg the
equation in Tabie 3. substituting X’ for X: {3)
calculate the range for recovery at the spixe
concentration as (100 X'/T) = 2.44(100 S’/
IR’ )

8.3.4 If any individual P falls outside the
designated range for recovery, that parameter
has failed the acceptance criteria. A check
standard containing each parameter that
faiied the criteria must be analyzed as
described in Section 8.4.

8.4 If any parameter fails the acceptance
criteria for recovery in Section 8.3, a QC
check standard containing each parameter
that failed must be prepared and anaiyzed.

Note: The frequency for the required
analysis of a QC check standard wiil depend
upon the number of parameters being
simultaneously tested. the compiexity of the
sample matrix, and the performance of the
laboratory.

8.4.1 Prepare the QC check standard by
adding 10 pL of QC check sample concentrate
(Sections 8.2.1 or 8.3.2) to 5 mL of reagent
water. The QC check standard needs only to
contain the parameters that failed criteria in
the test in Section 8.3.

8.4.2 Analyze the QC check standard to
determine the concentration measured {A) of
each parameter. Calculate each percent
recovery (P,) as 100 (A/T)%., where T is the
true value of the standard concentration.

8.4.3 Compare the percent recovery (P,)
for each parameter with the corresponding
QC acceptance crites ‘a found in Table 2.
Only parameters tha: failed the test in
Section 8.3 need 1o b> compared with these
criteria. If the recove.y of any such parameter
falls outside the designated range. the
laboratory performance for that parameter is
judged to be out of control, and the problem
must be immediately identified and
corrected. The analytical result for that
parameter in the unspiked sample is suspect
and may not be reported for regulatory
compliance purposes.

8.5 As part of the QC program for the
laboratory, method accuracy for wastewater
samples must be assessed and records must
be maintained. After the analysis of five
spiked wastewater samples as in Section 8.3,
calculate the average percent recovery (P}
and the standard deviation of the percent
recovery (3,). Express the accuracy
assessmert as a percent recovery interval
from P 2s, to P+ 2s,. If P=90% and s, = 10%.
for examp.e, the accuracy interval is
expressed as 70-110%. Update the accuracy
assessmeant for each purameter on a regular
basis (e.g. after each five to ten new accuracy
measurements).
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8.6 It is recommended that the labormitory
adopt additional quality assurance pracitices
for use with this method. The speafic
practices that are most productive depemd
upon the needs of the laboratory and the
nature of the samples. Field duplicates may
be analyzed to assess the precision of tine
environmental measurements. When dowbt
exists over the identification of a peak am the
chromatogram. confirmatory techniques such
as gas chromatography with a dissimilar
coiumn. specific element detector. or maws
spectrometer must be used. Whenever
possible. the laboratory should analyze
standard reference matenals and parucimate
in relevant performance evaluation stuaiies.

8.7 The analyst should monitor botn ‘the
performance of the analytical system amc the
effectiveness of the method in dealing wiith
each sample matrix by spiking each samwle.

" standard. and reagent water blank with
surrogate compounds (e.g. a, g, a,-
tnfluorotoluene] recommended to encormpass
the range of the temperature program used in
this method. From stock standard solutiunms
prepared as in Section 6.6, add a voiume 1o
give 750 ug of each surrogate to 45 mL o
reagent waler contained in a 50-mL
volumetric flask. mix and dilute to voiwme for
a concentration of 15 mg/uL. Add 10 ui. of
this surrogate spiking solution directly :mto
the 5-mL syringe with every sample and
reference standard analyzed. Prepare a Tresh
surrogate spiking solution on a weekly masis.
If the internal standard calibration procadure
is being used. the surrogate compounds may
be added directly to the internal standarrd
spiking solution (Section 7.4.2).

9 Sample Collection, Preservation, ana
Handling

9.1 The samples must be iced or
refrigerated from the time of collection umtil
analysis. If the sample contains free or
combined chlorine. add sodium thiosulfate
preservative (10 mg/40 mL is sufficient ‘or up
t0 5 pp.a Clo) to the empty sample bottle just
prior to shipping to the sampling site. EP+4
Method 330.4 or 330.5 may be used for
measurement of residual chlorine.*Fiela test
kits are available for this purpose.

9.2 Collect about 500 mL of sampie m a
clean container. Adjust the pH of the sammple
to about 2 by adding 1+1 HC] while sarming.
Fill the sample bottle in such a manner tat
Nu air bubbles pass through the sample as the
bottle is being filled. Seal the bottle so :mat
no air bubbles are entrapped in it. Mawmain
the hermetic seal an the sample bottle umtil
time of analysis.

9.3 All samples must be analyzed w'nthin
14 days of collection.?

10. Procedure

10.1 Table 1 summarizes the
recc nmended operating conditions for ‘me
gas chromatograph. Included in this tabie are
estimated retention times and MDL that zan
be achieved under these conditions. An
exampie of the separations achieved by
Column 1 is shown in Figure 6. Other packed
columns. chromatographic conditions. cr
detectors may be used if the requiremenms of
Section 8.2 are met.

10.2 Calibrate the system daily as
described in Section 7.

10.3 Adjust the purge gas (nitrogen or
helium) flow rate to 40 mL/min. Attach the
trap iniet to the purging device. and set the
purge and trap system to purge (Figure 3).
Open the syringe valve located on the
purging device sample introduction needle.

10.4 Allow the sample to come to ambient
temperature prior to introducing it to the
syringe. Remove the piunger from a 5-mL
syringe and attach a closed syringe vaive.
Open the sample bottie (or standard) and
carefully pour the sample into the syringe
barrel to just short of overflowing. Replace
the syringe plunger and compress the sample.
Open the svringe valve and vent any residual
air while adjusting the sample volume to 5.0
mL. Since this process of taking an aiiquot
destroys the validity of the sample {or future
analysis. the analyst should fill a second
syringe at this time to protect against
possible loss of data. Add 10.0 uL of the
surrogate spiking solution (Section 8.7) and
10.0 uL of the internal standard spiking
solution (Section 7.4.2). if apphicable. through
the valve bore. then close the valve.

10.5 Attach the syringe-syringe valve
assembly to the syringe valve on the purging
device. Open the syringe valves and inject
the sampie into the purging chamber.

10.6 Close both vaives and purge the
sample for 12.0=0.1 min at ambient
temperature.

10.7 After the 12-min purge time.
disconnect the purging device from the trap.
Dry the trap by maintaining a flow of 40 mL/
min of dry purge gas through it for 6 min
(Figure 4). If the purging device has no
provision for bypassing the purger for this
step. a dry purger should be inserted into the
device to minimize moisture in the gas.
Attach the trap to the chromatograph. adjust
the purge and trap system to the desorb mode
(Figure 5). and begin tc temperature program
the gas chromatograph. Introduce the trapped
materials to the GC coiumn by rapidly
heating the trap to 180 *C while backflushing
the trap with an inert gas between 20 and 60
mL/min for 4 min. If rapid heating of the trap
cannot be achieved. the C column must bz
used as a secondary trap by cooling it to 30
*C {subambient temperature. if poor peak
geometry and random retention time
problems persist} instead of the mitial
program temperature of 50 °C.

10.8 While the trap is being desorbed into
the gas chromatograph column. empty the
purging chamber using the sample
introduction syringe. Wash the chamber with
two 5-mL flushes of reagent water.

10.9 After desorbing the sample for 4 min.
recondition the trap by returning the purge
and trap system to the purge mode. Wait 15 s,
then close the syringe valve on the purging
device to begin gas flow through the trap. The
trap temperature should be maintained at 180
°C. After approximately 7 min, tumn off the
trap heater and open the syringe valve to
stop the gas flow through the trap. When the
trap is cool. the next sample can be analyzed.

10.10 Identify the parameters in the
sample by comparing the retention times of
the peaks in the sampie chromatogram with
those of the peaks in standard
chromatograms. The width of the retention
time window used to make identifications
should be based upon measurements of

actual retention time vanations of standards
over the course of a day. Three times the
standard deviation of a retention time for a
compound can be used to calculate a
suggesied window size: however. the
experience of the analyst should \seigh
heavily in the interpretation of
chromatograms.

10.11 If the response for a pe-.k exceeds
the working range of the system. prepare a
dilution of the sample with reasent water
from the aliquot in the second synnge and
reanalyze.

11. Calculations

11.1 Determine the conc.-ntration of
individual compounds in the sampte.

11.1.1 If the external standard calibration
procedure is used. calculate the
concentration of the parameter being
measured from the pesk respon: e using the
calibration curve or calibration ‘actor
determined in Section 7.3.2.

11.1.2 If the internal standar calibration
procedure 13 used. calculate the
concentration in the sample usiny the
response factor (RF) determined n Section
7.4.3 and Equation 2.

Eguation 2.

. (AJ(Cy)
Concentration (ug/L)=
{(A(RF)
where:
A, = Response for the parameter to be
measured.

A, = Response for the internal standard.

C.. = Corcentration of the internal

standard.

11.2 Report results in ug/L without
correction for recovery data. All QC data
obtained should be reported with the sample
results.

12. Method Performance

12.1 The method detection limit (MDL) is
defined as the minimum concentration of a
substance that can be measured and reported
with 99% confidence that the vaiue is above
zero.' The MDL concentrations listed in
Table 1 were obtained using reagent water.®
Similar results were achieved using
representative wastewaters. The MDL
actually achieved in a given analysis will
vary depending on instrument sensitivity and
matrix effects.

12.2 This method has been demonstrated
to be applicable for the concentration range
from the MDL to 1000 x MDL.* Direct
aqueous injection techniques should be used
to measure concentration levels above 1000 x
MDL.

12.3 This method was tested by 20
laboratories using reagent water, drinking
water, surface water. and three industrial
wastewaters spiked at six concentrations
over the range ? * tn 550 ug/L.? Single
operator precision, overall precision. and
method accuracy were found to be directly
related to the concentration of the parameter
and essentially independent of the sample
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matrix. Linear equations to describe these
relationships are presented in Table 3.
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Figure 5. Purge and trap system-desaorb mode.
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1.0 INTRODUCTION

The objective of a standard quality assurance—quallby con-
trol plan is to establish and delineate the minimum amount
of effort the WESTON analytical laboratory will perform on
every sample submitted for analysis. This plan is designed
to meet four goals for the data from environmental analysis
carried out by a WESTON laboratory. They are:

e Define WESTON standard of quality.
[ Provide legally defensible analysis
e A published standard for comparison of price and
- quality _
. .® . A published.: standard for the purpobe of building or:
" modifying a sampling and analytical program that
addresses the requirements of the project.

If project reguirements necessitate different quality
assurance programs, the user of WESTON analytical laboratory
services is responsible for defining and identifying all
deviations from the standard QA/QC plan. All changes must
be documented in writing for approval by the manager of the
WESTON laboratory involved.
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2.0 SAMPLE HANDLING PROCEDURES

In order to meet the stated goals for the standard QA/QC
plan the client and the analytical laboratory must under-
stand and follow the rules for handling the samples within
the laboratory. These rules treat the sample collector as
an integral part of the laboratory team in achieving the cor-

rect analyses for the sample. Sampling handling procedures
include:

Analysis Plan
Bottle Preparation
Sample Preservatives '

. Chain of Custody Decumentation
Sample Management System =~ |
Sample Storage
Analysis Scheduling
Sample Retention and Disposal

2.1 Analysis Plan

The analysis plan is a written document that consists of the
following information:

e Name of the client

e Project Director and Project Manager

e Pertinent organization information (i.e., work order
numbers, name of client),

e List of parameters to be analyzed

¢ Number of samples listed by parameter and matrix

® Price

e Projected date and time of sample arrival at the
laboratory

e List of all exceptions to the, Standard Analytical

Plan and the Standard QA/QC Plan

e List all the extra considerations not included in
the Standard QA/QC Plan (i.e., field blanks, USATHAMA
QA/QC, specific data reporting requirements),

The analysis plan must be a written document. It must be
submitted to the analytical laboratory to be approved by the
manager before the samples are collected. All deviations to
the analysis plan must be documented in writing by either
the client or the laboratory. This document must be approv-

The Standard Analytical Plan consists of the specific
methodology used by the analytical laboratory for a c¢iven pa-
rameter and matrix. This document includes a brief descrip-
tion of the method, an estimated detection 1limit, and a
source reference for the method.
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ed by the laboratory and project manager within the holding
time of the parameter of concern or 48 hours, which ever is
less. No analysis will be performed in a WESTON analytical
laboratory without the proper and complete analysis plan on
file.

2.2 Bottle Preparation

Sample bottles will be prepared by the analytical laboratory
and made available to the sampling team on the required date
in the analysis plan. The bottles will be prepared accord-
ing to WESTON Standard Operating Procedures. If samples are

-submitted to the :laboratory in bottles or. containers prepar- -

ed by others; this deviatlion must be specified in the analy-
sis plan along with the sample bottle preparation protocols

employed and the person/company responsible for preparing
the bottles.

2.3 Sample Preservatives

All sample bottles prepared by the analytical laboratory
will contain the preservative(s) shown the WESTON Analysis
Plan. The amount of the preservative placed in the sample
bottle for aqueous samples will be adeqguate and proper for
water samples. To ensure that a sample is properly preserv-
ed after <collection (especially where preservation requires
pH adjustment), field personnel are urged to check the pH of
the sample after preservation. These data should be record-
ed in field notebooks.

All samples submitted will be checked to insure the proper
preservative and preservation procedures were used for the
sample. This includes the following checks where appropri-
ate:

I Normal
e pH ~ o
® Temperature of 4°C

II Special at Discretion of Lab

e Color

e Observation of sample for particulates or air bubbles
(VOA).

e Anion spot test for SO~ and CI” (TOC)

4

All observations will be recorded by laboratory personnel
and no sample will be analyzed unless;

e it is properly preserved

e the client has authorized the sample analysis by a
written amendment to the analysis plan or WESTON Stan-
dard QA/QC plan as prescribed in Section 2.1
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2.4 Chain of Custody Documentation

All samples must arrive at the laboratory with a chain of
custody document. A copy of the chain of custody document
is contained in the "Tracking System”. The laboratory will
provide EPA-approved sample bottle labels, chain of custody
forms, and shipping containers upon request. The <chain of
custody document must be initiated at the time the sample
bottles are prepared. If the sample bottles are not prepar-
ed by the analytical laboratory then the client assumes re-
sponsibility for proper bottle selection and preparation.

The . chain of custody document submitted in this case should
~ include the bottle preparation ‘and sample preservation infor- "

mation.

When samples are delivered to the laboratory, the informa-
tion on the chain of custody document must be complete in
full. The samples will be inventoried against the <chain of
custody form, and custody transfer acknowledged by signa-
ture, date and time of receipt. A copy of the signed form
will be given to the personnel who delivered the samples.

For samples which are delivered without applicable or with
incomplete chain of custody documentation, the sample custo-
dian will initiate a chain of custody or note acknowledges
receipt of the samples and initiates laboratory custody.

FOR SAMPLES WHICH ARE RECEIVED WITHOUT PROPER CHAIN OF CUS-
TODY, OR DEFICIENT CHAIN OF CUSTODY, THE LEGAL TRACEABILITY
OF SAMPLES BEGINS WITH RECEIPT AT THE LABORATORY BUT DOES
NOT EXTEND TO THE POINT OF SAMPLE COLLZCTION.

2.5 Sample Management System

Upon arrival at the laboratory, the sample will be either
logged-in immediately or stored at 4°C until log-in proce-
dures can be initiated. The log-in process for any given
shipment of samples must be completed within 24 hours of sam-
ple arrival at the laboratory as noted on the chain of custo-
dy document. The log in data will be available to the sub-
mitter (Project Manager) within 48 hours after arrival of
the samples at the laboratory to verify completeness of the
sample submittal. Deviations from the analysis plan must be
noted and resolved by both parties at this time.

The sample management system will be used for the following
laboratory functions:

® Scheduling

e Sample Disposal

e Invoicing (See Pricing Schedule for the appropriate
analytical laboratory)

e Data Management

e Deliverable Preparation

H-6
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It is imperative that the field documentation provided by
f.eld personnel and the sample log-in procedure in the ana-
lytical laboratory be complete and accurate. Resolution of
deviations from the analysis plan must be accomplished with-
in the holding time of the parameter of concern or 48 hours.
Resolution of these items must be accomplished by telephone,
followed by written documentation in order to complete the
analysis within the required holding time. The holding
times are summarized in the Analysis Plan.

Each sample container is assigned a sequential WESTON sample
number. This unique WESTON number will identify the sample
(and any extracts derived from the ,sample) in the 1labora-
tory's internal - chain of custody until proper disposal of
samples or extracts. All references to a sample in any ccm-
munications should include this sample number as well as the
site identification number (code).

For additional information see WESTON's Analytical Labora-
tory's Sample Tracking Document.

This program provides "cradle to grave" chain of custody doc-
umentation.

2.6 Sample Storage

All samples will be stored in a locked refrigerator at 4°%

1°¢c. Temperature of storage refrigerators are monitored
daily by laboratory personnel. They will be removed from
storage by a 1limited number of authorized WESTON personnel
for either analysis, long term retention or disposal. All
sample movement will be documented wusing the laboratory

WSSTON's chain of custody program includes the follow-
ing:

e Sample bottle preparation

® Sample preservatives

e EPA-approved sample bottle labels and chain of custo-
dy documents

® Secured shipping containers

e Laboratory access limited to authorized personnel

® Locked refrigerated storage

e Internal laboratory chain of custody documentation
for all analytical operation, including sample dispo-
sal.

® All chain of custody documentation includes the loca-

tion, persons involved, date, time and reason for sam-
ple dislocation.
e Signing and dating of all laboratory documentation

pertaining to sample receipt, preparation and analy-
sis.

4
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chain of custody documentation. Sample extracts or digested
samples will receive the same consideration. During non-

working hours, no sample will remain unattended without be-
ing placed in a secure area.

2.7 Sample Fetention and Disposal

All samples will be retained in the refrigerator for 30 cal-
encar days after the date on the invoice accompanying the
final analytical results. Unless there is a written re-
quest for sample retention in the analysis plan or a written
amendment to the analysis plan, then all -samples will re-

ceive proper disposal.on the 31st calendar day after the in-
‘voice date. (See -Price .List -for retention and disposal

costs).
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3.0 STANDARD OPERATING PROCEDURES
3.1 Aanalytical Methods

All of the analytical laboratory's methods are listed in the
Standard Analysis Plan. Since the choice of method depends
on the parameter, the matrix, possible interferences, cost,
and detection 1limit desired, the Standard Analysis Plan de-
notes the method that will be used by the analytical labora-
tory unless the analysis plan specifically states that an-
other method must be used. A rationale should accompany
this choice of method in the analysis plan.

3.2 Documentation of the Analytical Procedure

All data and observations will be recorded into a bound
laboratory notebook. The entries will include:

Analyst

Date, Starting and Completion times

Calibration Data

Results of analysis of laboratory gquality control
samples

Order of Analysis

Example calculations

Method reference

Instrument identification

Location of raw and final data

All deviation from the method and pertinent observations
will be recorded in the laboratory noteboock and noted in the
data summary report. Also, all "out of control" situations
observed by the quality control program must be documented
in the notebook. This includes all corrective actions taken
by the analyst, supervisor, and/or the laboratory QA/QC co-
ordinator in response to the "out of Control" situation.
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4.0 ANALYTICAIL LABORATORY QUALITY CONTROL

4.1 Analytical. Method Calibration

4.1.1 1Initial Calibration

For all parameters utilizing a <calibration curve for
quantification, the analytical laboratory will measure
the response to a reagent blank and at least five (5)
different concentrations of thg analyte. A modification
of the method of Hubaux and Vos will be used to deter-
mine the following: .
e The acceptable linear concentration range
for qQquantitation (the correlation coeffi-
cient (R) must be > 0.996).

e The instrumental detection limit.

At least three (3) calibration concentrations must be in
the range of responses that is above the calculated de-
tection limit and used for <calculating the acceptable
linear concentration range. Nc response can be report-
ed for a sample if the response is:

® greater than the response of the most con-
centrated calibration standard used in cal-
culating the acceptable linear concentra-
tion range.

e less than the response of the calculated
detection limit.

e less than the response of the lowest con-
centration calibration standard if the re~
sponse of the calculated detection limit
is 1less than the response of the lowest
calibration standard used.

4.1.2 shift Calibration

Since the objective of the QC program is to verify that
analytical accuracy and precision are in control for a
given method - instrument =~ parameter, the initial in-
strument calibration must be verified periodically.
This requires the analysis of at 1least one calibration
standard within the range of initial calibration. The

Analytical Chemistry, Vol. 42, No. 8, July 1970, p. 849
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ongoing calibration data will be checked to wverify that
it is within 3 10% of the initial calibration. A mini-
mum of one shift calibration every 8-12 hours if the 1in-

strumental systems is automated for continuous opera-
tion.

4.1.3 Re-~calibration
Recalibration is required after:

e Instrument repair and/or mainten-
~ ance. _ ,
@ -A'shift calibration does not meet
previous calibration criteria.
e Any "ocut of control” situation as
defined in Section 4.6.

4.2 Lot Size

The quality control samples are assigned to each lot of
analytical samples. The size of a lot can be dictated
by the number of samples that <can be completed in a
shift by an analyst. Therefore, the size of a lot can
vary, but, the variance should not be more than 20%.

4.3 Quality Control Samples

Every lot, regardless of size, will have the following
quality control samples included.

e Blanks

e Calibration Standards

e Duplicate (Split Sample)

e Spike (Standard Matrix spike)

Note: That if a 1lot contains 20 samples, at
least one of the samples will be analyzed
in duplicate. If a <client submits less
than 20 samples for analysis and desires
one of those samples be analzyed in dupli-
cate, the laboratory must be notified pri-
or to sample receipt.

4.3.1 Quality Control Blanks
4.3.1.1 Reagent Blank

The reagent blank is an integral part of the
calibration procedure. It <consists of the
solvent or matrix used for the <calibration
standards without the presence of the ana-
lyte being measured.

H-11l
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The analytical laboratory will use solvents
and reagents of the highest purity available
to minimize laboratory contamination. Also,
the water quality of the deionized -~ carbon
treated "pure” water system will be monitor-
ed monthly.

4.3.1.2 Method Blank

The method blank is a matrix as similar to
that of the analytical sample as possible
without the presence . of the analyte. The
method blank is prepared and analyzed with.
the samples and is used to monitor labora-
tory contamination.

4.3.2 BAnalytical Reference Standards

Calibration and spiking standards will be traceable
standard materials supplied by or traceable where
possible to a federal government agency such as
EPA, NBS, or USATHAMA. Where this is not possible,
analytical standards of highest available purity
will be purchased from available commercial sup-
pliers.

4.3.2.1 Calibration Check Standard

When the analyses a lot of analytical sam-
ples along with the required QC samples are
complete, a check calibration standard will
be analyzed. A check calibration standard
is one of the calibration standard solutions
used to develop the analytical calibration.
This calibration standard must be in the ac-
ceptable linear concentration range of the
calibration curve. Acceptability of the re-
sponse to calibration check standard is de-
termined by the QC chart as discussed in sec-
tions 4.4 and 4.6.

4.3.3 Standard Matrix Spike Sample

In each analytical sample lot one sample will be a
standard matrix spike consisting of a matrix as sim-~
ilar as possible to the matrix of the analytical
samples in tne lot. The analyst will spike one of
these with a known amount of the analyte with the
acceptable calibration concentration range. The
standard matrix spike sample is carried through the
method as an analytical sample. 1In most cases la=~
boratory reagent water water and/or a "clean” soil
will be used for the matrix. The results of this
spike sample will be used to monitor analytical ac-
curacy.

H-12
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4.3.4 Quality Control Sample Summary

Assuming that the analytical lot size for a param-
eter 1is twenty (20), the analyst would follow the
hypothetical analysis order shown in Table 1.

4.4 Quality Control Charts
Three QC charts will be constructed for each analytical

method (instrument - parameter) excluding the analyst,
The analyst will have his or her own ccde on the QC

chart. The QC charts are:

® "An aécuraéY"QC chart based on the § recovery
of the standard matrix spike sample.

® A precision QC chart based on the relative
mean difference between the results obtained
from the analysis of duplicate sample ali-
quots.

® A precision QC chart based on the reproduc-
tability of the initial and shift calibration
slope.

® A Quality Control chart for monitoring ongoing
calibration.

The details of the QC chart construction with examples
are contained in the WESTON Analytical Laboratory Qual-
ity Assurance - Quality Control Manual.

4.5 Quality Control for Reporting Results
4.5.1 Detection Limit

There are three detection limits derived from the
method and the analytical experiment.

o Estimated detection limit.

® Detection limit calculated from the calibra-
tion data.

® The lowest concentration of the analyte in any
calibration standards.

None of the above detection 1limits applies to a
real environmental matrix for the analyte of con-
cern. In most cases the actual detection limit
will be equal to or greater than the instrumental
detection limit which is reported. Upon. reguest,
the actual detection 1limit for a given matrix can
be experimentally determined or estimated.

H-13
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Table 1

Hypothetical Order. of Analysis for a Lot
Size of 20 Analytical Samples

Run # Description Commer.ts
1 Reagent Blank Shift Calibration
2 Standard #1 Shift Calibration
3 ) Standard #2 = , Shift Calibration
4 Standard #3. o - Shift Calibration
5-11 Analytical Samples #i- ‘ : - '
12 Duplicate of Analytical Sample #5 QC Sample
13-16 Analytical Samples #8-11
17 Standard Matrix Spike QC Sample
18-24 Analytical Samples #12-18
25 Method Blank QC Sample
26~27 Analtyical Samples #19-20
28 Calibration Check Sample QC Sample
Notes: (a)

A new lot can be analysed without a shift calibration if there
are no "out of control" situations and the analyst remains the
same. (i.e. return to run #5 and continue through run #28)

(b)Four (4) QC samples are required per lot of 20. This is 16 2/3%

of the runs.
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The analytical laboratory will report experimental-
ly observed detection 1limit from the calibration
data. The latter concentration will be the higher
concentration value of either the value obtained
from the calibration for regression analysis or the
lowest concentration calibration standard run.

4.5.2 Significant Figures

The general rule for the application of significant

‘figures to - analytical  environmental data is shown

in Table 2. - -
4.5.3 Units

A few environment analytical parameters have their
own respective units such as pH, specific conductiv-
ity and turbidity. Most concentrations will be re-
ported in one of two units. Concentrations for
liquid samples will be reported in micrograms per
liter (ug/L or ppb). Concentrations for solid sam-
ples will be reported as micrograms per kilogram
(ug/Kg/ppg) dry weight. Any deviation from this re-
porting format will appear in a footnote form.

4.5.4 Analytical Modifications

All changes and rationale for the changes from the
published WESTON Standard Analysis Plan, WESTON
Standard QA/QC Plan and the project's analysis plan
will be placed into a cover letter/report to the
client accompanying the final results and invoice.

4.5.5 Final Data Review

All analytical laboratory results will be reviewed
by the laboratory technical managers for the fcllow-
ing items:

e Completeness

® Reasonableness

e Conformance with the WESTON Standard Analyti-
cal Plan, WESTON Standard QA/QC Plan and the
project's analysis plan.

e Data above a regulatory limit, where appropri-
ate. .

e Approval of the data by appropriate Section
Manager.
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Table 2

Relationship of the Experimentally Found Detection Limit, Analyte Concen-

tration and Significant Figures in the Final Result

# of Significant

Detection Limit Concentration Range Figures
1 l1-10
1 o . .. 1o - 1000
1 ST T 1000 ]

Example: Detection Limit of 100 ug/Kg

Concentration Found Concentration Reported
84.3 ug/Kg ND
436.2 ug/Kg 400. ug/Kg
2178.6 ug/Kg 2200. ug/Kg
654266.5 ug/Kg : 654000. ug/Kg
H-16
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4.5.6 Deliverables

The client will receive the following when the anal-
yses have been completed by the laboratory.

@ Analytical Data including instrumental detec-
tion limits.

e Assurance that the WESTON Standard Analvtical
Plan, WESTON Standard QA/QC Plan and the pro-
. ject's analysis plan were followed.

® _Assurance that all quality control sapples
were in control.

e A cover letter.

e Invoice

The client will not receive the following unless
specifically requested in writing (preferably in
the analysis plan):

e Raw data

e QC sample results (except for surrogate recov-
eries for GC/MS analyses.)

e Pertinent QC charts ,

e EPA, USATHAMA or other specialized data re-
ports.

- 4.5.7 - Data Archiving. .

The analytical laboratory will maintain on file,
all the raw data, laboratory notebooks, and other
documentation pertinent to the work on a given pro-
ject. This file will be maintained in locked stor-
age for five (5) years from the date of the invoice
unless a written request is submitted for changes
the retention time.

Data Retrieval from archives will be handled in a
similar fashion to a request for analysis; specifi-
cally a written request, chain of custody, quota-
tion, three week turn-around time, etc.

Out of Control Situations

An "out of control" situation occurs when there are
experimental data for laboratory gquality control
samples which suggest that an analytical result may
be of Qquestionable or unknown validity. It is the
duty of the analyst to identify the “"out of -on-
trol™ situation and notify the supervisor. The
supervisor will then recommend the appropriate cor-
rective action, (e.g. reanalysis, recalibration,
etc.). The out of control situation and corrective
action will be documented. The analysis of QC sam-
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ples monitors precision, accuracy and laboratory contami-
nation for a particular analysis. The criteria for iden-~
tifying out of control situations for laboratory ¢C sam-
ples are discussed below:

4.6.1 Blanks

(S L.-—J L—-J

Any reagent or method blank which contains any ana-
lyte greater than five (5) times the published de-
tection limit for the method -~ instrument - para-
meter .analytical - system is "out of control". Cor-
rective action is required. ' ' -

Y
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4.6.2 Duplicate Samples and Fortified Reagent
Blanks (Standard Matrix Spike)

Any result from a split sample or a fortified rea-
gent Dblank that fulfills the following criteria for
"out of control" on the respective QC chart (See
the QA Manual) method/parameter requires corrective
- action and/or written explanation for the accep-
tance of the data without any corrective action.

ol G

e Any result that exceeds +~ 3 standard devia-
| tion of the control value.
- e The 5th consecutive value that has shown an in-
- ' creasing or decreasing trend.
| e The 7th consecutive value on the same side of
the central line (mean).

The results from analysis of duplicate samples can
be misleading where matrix homogenity is a problem
(e.g. soil, sluiges, sediments, multiphase liguid
samples) because of the difficulty in obtaining rep-
licate representative aligquots for analysis.

In these cases a written explanation (cover letter)
will be provided for data interpretation.

4,6.3 Calibration Check Standard

Any calibration check standard that fulfills the
criteria for "out of control" on the QC chart as de-
lineated in section 4.6.2 requires corrective ac-
tion.

4.6.4 Sample Cross Contamination or Interference
Any sample where there is any suspected c¢ross c¢on-

tamination from the previously analyzed sample must
be regarded as "out of control". Cross contamina-
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tion usually occurs after analysis of sample with
relatively high concentrations of analytes or inter-
fering compounds. Therefore, the analyst must be
aware of such occurences. To verify the result,
the sample must be reanalyzed immediately after an
acceptable blank run and the data for the reanaly-
sis compared with the original. Data will be care-
fully reviewed (e.g. order of analysis, historical
data) by analysts and supervisors to ensure that
the data accurately represents the sample. (see
section 4.5.5) a

4.6.5 Instrument Malfunction

Any instrument malfunction is considered as a situa-
tion that necessitates corrective action (see sec-
tion 4.7). Written documentation of the malfunc-
tion and corrective action is mandatory (see sec-
tion 4.8).

Corrective Action

out of control"™ situations require immediate atten-
and corrective action. This corrective action will

be as follows:

The analyst will immediately notify the appropriate
supervisor and document the out of control situa-
tion in the laboratory notebook.

The supervisor will notify, in writing, the labora-
tory manager within 24 hours of the "out of con-
trol" situation, corrective action taken and re-
sult of corrective action. A copy will be provided
to the labecratory QA coordinator.

The laboratory manager will notify the WESTON Ana-
lytics office of any "out of control" situations
that have not been corrected with 48 hours of their
occurence. A copy will be sent to the Vice Presi-
dent of Quality Assurance and Finance and the Vice
President of EEOD. A written report on the correc-
tive is required when the analyses are in control.

Corrective action requires the following steps:

Analyses to be stopped immediately for the analyte
which 1is determined “"out of centrol"”. No further
analyses for that analyte can be performed until
the "out of control” situation is corrected.

Notification as shown above.

s I M
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'4 8 Instrument Maxntenanée and Callbratlon

e Complete documentation in laboratory nostebooks of
circumstances pertaining to the "out of control"
situation and corrective action(s) taken.

The laboratory manager must initial the documentation of
the successful corrective action after its completion
and must approve resumption of analysis. All of the sam-
ples affected by the "out of control"™ situation must be
reanalyzed. Data for any samples of an affected lot
which are not reanalyzed must be accompanied by clarifi-
cat;on for this deczsxon.

Each instrument in the analytical laboratory will have a
bound maintenance log for documenting instrument mainten-
ance. This maintenance log will be available near the in-
strument at all times and will be kept current.

4.8.1 Maintenance Information

The following maintenance information is required to be
recorded in the maintenance log.

e Detailed statement of maintenance activities includ-
ing time and date of maintenance and name of person
performing maintenance.

® Any telephone call regarding service/maintenance
(phone records) and service reports will maintained
in the maintenance log.

e Routine maintenance schedule should appear with a
check list in the front of the maintenance log.

Inst.rument Manuals should be maintained in a central
file and should be available as necessary.

4.8.2 Calibration Information*

The following instrument calibration information should
be recorded in the laboratory notebook (see Sec. 4.1).

* Calibration of some laboratory instruments such as a
pH meter, is inconsistent with calibration criteria des-
cribed in Section 4.1. These instruments will have spe-
cific SOPs written for «calibration. The instruments
which are included in this category are sc noted in the
WESTON Analytical Laboratory QA/QC Manual.
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Instrumental conditions which are used.

Time and date.

Lot(s) to be analyzed

Calibration data including slope of <calibration

line and; correlation coefficient of calibration
data (response vs concentration).

" Phe detection limif- (calculated from the calibra-

ion data or the lowest concentration calibration
standard).

The acceptable linear concentration range of cali-
bration.

H-21




5.0 QUALITY ASSURANCE
5.1 Organization

The corporate gquality assurance function is defined in the
Corporate OP-03-07. The analytical 1laboratory portion of
the QA organization is shown in Figure 1. This organization
is specifically designed to allow independent audit of the
laboratory analytical operations. There are no administra-
tive supervisory relationships between the laboratory manage-
ment and WESTON Analytics, including the laboratory QA co-
ordinator.

5.2 Responsibilities. of _the QA Organization -
5.2.1 Internal Audits

Continuous audit of the analytical laboratory will be per-
formed in order to ascertain and ensure compliance with the
WESTON Standard QA/QC Plan, WESTON Standard Analytical Plan,
the WESTON analytical laboratory QA/QC Manual and project
analysis plans.

5.2.2 Third Party Audits

Arranging for and scheduling third party audits will be the
responsibility of the QA coordinator and laboratory manager.
This will include:

® Preparation of the analysis plan for all third party
performance samples.

@ Review all the results and documentaticn for thiré
party performance samples.

e Approve in writing all final reports and
documentation for third party performance samples.

5.2.3 "Out of Control" Audits

i All "out of control” events will be continuously audited.
5.2.3.1 Termination of an Analytical Procedure

e The Director of QA/QC Programs has the authority

after notice (see Sec. 4.7) to terminate an analyti-
cal procedure due to the lack of compliance with any

g single aspect of the WESTON Standard QA Plan, WESTON
bl Standard Analytical Plan, or WESTON Analytical Labora-

tory QA/QC Manual.
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5.2.3.2 Restart of Terminated Analytical Proce-
dures

The Director of QA/QC Programs must approve the re-
start of any analytical procedures which are "out of
control”™ and have been terminated.

5.2.4 Quality Control Sample Results

Results of analysis of all quality control samples must be
reviewed and approved in writing by the laboratory QA coor-
dinator. These samples are required by the WESTON Standard
QA/QC Plan and include all third party performance samples,
and all blind WESTON QC samples. As described in detail in
the WESTON Analytlcal Laboratory QA/QC Manual the followxng
QA samples may be required as part of a project QA program.

e Blanks
~ Reagent Blang
- Method Blagk
- Trip Blank _,
- Field Blank

e Replicates
- Field duplicate samples (or replicate)
- Labeoratory split samples

® Spikes
- Field spiked sample (one sample of field split~
samples).

- Laboratory matrix spiked sample.
- Laboratory standard matrix spiked sample

e Performance Samples
- Third party samples
- WESTON "blind"™ samples
Samples required by the WESTON Standard QA/QC Plan. Re-
sults of these samples will be checked on a parameter basis
during routine audits unless spec1f1cally regquested by the
project analysis plan.

* These samples are currently not required by the stan-
dard laboratory QA/QC plan. However for specific analyses
(e.g. analysis of volatile organic compounds in aqueous sam-
ples) it is important that the persons collecting the sam-
ples give strong consideration to including field and trip
blanks in the samples submitted for analysis. This require-
ment will be addressed in the preparation of the project sam-
pling and analysis plan.

H-23




WEURTEUET W

L

i T N R T
I IS B

$5.2.5 Reports and Deliverables
5.2.5.1 Quarterly QA Reports

A quarterly QA report to the Director of QA/QC Programs must
be prepared by WESTON Analytics by the 15th of January,
April, July, and October of each year. The quarterly report
will be a summary of all laboratory audit results, vesults
from blind samples, performance samples, and project analy-
sis plan QA samples, and "out of control" situations. Recom-
mendations for future improvements and actions mus. be in-
cluded in this report.

5.2.5.2 Annual QA Report— ‘ : . -

An annual QA report will be prepared by WESTON Analytiess by
January 15 of each year. The annual report will summarize
activities and performance of the total WESTON QA system as
it relates to analytical laboratories. QA/QC gcals fcr the
next year with appropriate action plans, milestones, and
costs are to be included in the report.

5.2.5.3 "Out of Control" Report

The report required by Section 4.7 must be reviewed by the
laboratory QA coordinator. The report with QA coordinator
comments will be forwarded through WESTON analytics to the
Director of QA/QC Programs.

5.2.5.4 Project QA Report (special project requirament)

If the project analysis plan requires the analysis of any QC
samples(s) beyond those required by the laboratory QC plan
or requires an audit of data: documentation, the Laboratory
Manager must perform the tasks to comply with the project's
analysis plan.

5.2.5.5 Third Party Performance Sample Report

Results of analysis of third party performance samples must
be reviewed by the laboratory QA coordinator and a summary
report prepared, before the results can be forwarded to the
third party.

5.2.5.6 A Non-Compliance Report

Any non-compliance with the WESTON QA system, plans, or pro-
tocols observed by the QA ccordinator will be reported at
the earliest possible time, in writing, to the laboratory
manager. If the situation has been <corrected within 48
hours then the written report will be filed by the QA coordi-
nator. However, if the situation is not «corrected with 48
hours then the following action is required:

H-24
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e The laboratory QA coordinator and the laboratory manag-

er must submit to QA/QC Director of Programs, a correc-
tive action plan. -

Corrective action plan shall include the following informa-
tion:

Description of the non-compliance situation.

Detailed Action Plan

Milestones with projected completion dates.

Estimated cost and/or loss of revenue associated with
the action plan.

If the QA/QC Director of Programs approves the action
plan, necessary actidéh will be carried out by the labor-
atory manager and monitored by the QA coordinator.

e If agreement on an appropriate acticn plan cannot be
reached, the Director of QA/QC Programs will make the
final determination of the actions to be taken.

5.2.5.7 WESTON Aralytical Laboratory QA/QC Manual

The laboratory technical staff, the QA Coordinator, and the
Director of QA/QC Programs are responsible for reviewing the
WESTON Analytical Laboratory QA/QC Manual on an annual bas-
is. This will include the WESTON Standard QA/QC Plan and
the WESTON Standard Analytical Plan.
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6.0 SUBCONTRACTED ANALYSES

All subcontracted analyses will be sent to a WESTON “"approv-
ed"” laboratory. The criteria for the WESTON approved labora-
tory are:

e Evidence of required regulatory authority approval/cer-
tification as appropriate.

e WESTON Analytics on-site inspection and recommendation.

e Review and evaluation of work qualit:

A copy of the following documents must accompany the sam-
ple(s). . o
- Chain of Custody forms
- WESTON analytical laboratory services agreement in-
cluding conditions and appropriate attachments
- WESTON SOP for the analytical procedures(s)

The WESTON laboratory manager is responsible for all o¢f the
required documentation that must accompany any subcontracted
work. The WESTON laboratory manager or designee has the
"right of first refusal™ of all analytical work generated by
WESTON personnel. If the work 1is refused, the laboratory
manager will take responsibility for subcontracting the work
to an acceptable laboratory and will ensure compliance with
the WESTON Standard QA/QC Plan, WESTON Standard Analytical
Plan, WESTON Analytical Laboratory QA/QC Manual and the
WESTON project's analysis plan.

H-26
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DATA SUMMARY FOR:

DATE SAMPLES COLLECTED:
RFW NO.:

SAMPLE DESCRIPTION:

Dilution = 10%

Acenaphthene
Acenaphthylene
Anthracene

Benzidine

Benzo (a) Anthracene
Benzo (a) Pyrene

3,4 Benzo-fluoranthene
Benzo (ghi) Perylene
Benzo (k) fluoranthene
Bis
Bis
Bis
Bis

Butyl Benzyl phthalate
2-Chloronaphthalene

4-Chlorophenyl phenyl ether

Chrysene

Dibenzo (a.h) Anthracene

1,2 OGichlorobenzene
1,3 Dichlorobenzene
1,4 Dichlorobenzene

3,3" Dichlorobenzidine

N.F. = Not Found (concentrations below detection 1imits)

Surrogate Recoveries

2-Fluorophenol
Nitrobenzene-ds

Date of Report:

O0T1S AIR NATIONAL SUARD BASE
13 Dec. 1934

8412-992-0010

Header #12

GC/MS FRACTION
BASE/NEUTRAL COMPQUNDS

(2-chloroethoxy) Methane
(2-chloroethyl) ether
(2-chloroisopropyl) ether
(2-ethyl hexyl) phthalate 1,300

4 Bromophenyl phenyl ether

N.F.

1,300

N.F.
N.F.
N.F.
N.F.
N.F.

e ————————

N.F.
N.F.

————————

N.F.

o
/3

72
104

N.E.

I-40

Units of Concentration ug/L
mg/L

: ' Other
Detection Limit = 2N0 na/L

DATE EXTRACTED:

DATE ANALYZED:

31 January 198%

26 Dec.
29 Jan.

1934
1935

X

Detection Limit for Benzidine(only)=201Nuc

Diethyl Phthalate
Dimethyl Phthalate

Di-N-Butyl Phthalate

2,4 Dinitrotoluene

2,6 Dinitrotoluene
Di-N-Octyl Phthalate

1,2 Diphenyl
Fluoranthene
Fluorene

hydrazine

Hexachlorobenzene
Hexachlorobutadiene

Hexachlorccyc]opentadiene

Hexachlorgathane

Isophorone
Naphthalene

Nitrobenzene

Indeno (1,2,3-cd) Pyrene -

N-Nitrosodimethylamine

N-Nitroso di
N-Nitrosodip
Pherianthrene
Pyrene

1,2,4 Trichl

-N-propylamine
henylamine

orobenzene

Other 2-Methylnapthalene

Approved By:

arl M,

N.F.

N.F.

N.F.

N.F.

N.F.

N.F.

N.F.

N.F.

N.F.

N.F.

N.F.

N.F.

N.F.

N.F.

N.F.

N.F.

M.F.

N.F.

N.F.

N.F.

N.F.

N.F.

N.F.

260

Hansen,

P

h.D.

Director, WESTON Apalytical Labs




NDate of Report: 31 January 1985

DATA SUMMARY FOR: OTIS AIR NATIONAL GUARD BASE

DATE SAMPLES COLLECTED: 13 Dec. 1984 DATE EXTRACTED: 26 Dec. 19%4
RFW NO.: 8412-992-0010 DATE ANALYZED: 29 Jan. 1935
SAMPLE DESCRIPTION: Header #12

2 Chlorophenol

2,4 Dichlorophenol
2,4 Dimethylphenol
4,6 Dinitro-0-Cresol
2,4 Dinitrophenol

2 Nitrophenol

4 Nitrophenol

P Chloro-M-Cresol
Pentachiorophenol
Phenol

2,4,6 Trichlorophenol

Other
2-Methylphenol

4-Methylphenol:

GC/MS FRACTION
ACID COMPOUNDS

N.F.
N.F.
20<x<200

l

i

~
o9
Q

l

=
n

i

a30

a

Units of Concentration ug/L__ X

mg/L

Other

Detection Limit = 2N0 ua/L
10%

Dilution =

N.F. = Not Found (concentrations below detection limits)

Surrogate Recoveries:

2-Fluorophenol
Nitrobenzene-dg

104

[
1
-~

1

arl M.
Director
WESTON Analytical Labs

Hahsen, Ph.D.




DATA SUMMARY FOR:

DATE SAMPLES COLLECTED: 13 Dec. 1984
RF4 NO.: £212-992-0020
SAMPLE DESCRIPTION: Header #7

Date of Report:

OTIS AIR NATIONAL GUARD BASE

GC/MS FRACTION
BASE/NEUTRAL COMPQUNDS

Acenaphthene

Acenaphthylene

Anthracene

Benzidine

Benzo (a) Anthracene

Benzo (a) Pyrene

3,4 Benzo-fluoranthene

Benzo (ghi) Perylene

Benzo (k) fluoranthene

Bis (2-chloroethoxy) Methane
Bis (2-chloroethyl) ether
Bis (2-chloroisopropyl) ether_
Bis (2-ethyl hexyl) phthalate_
4 Bromophenyl phenyl ether
Butyl Bénzy] phthé]ate
2-Chloronaphthalene
4-Chlorophenyl phenyl ether
Chrysene

Dibenzo (a.h) Anthracene
1,2 Dichlorobenzene

1,3 Dichlorobenzene

1,4 Dichlorobenzene

3,3' Dichlorobenzidine

N.F.
N.F.

N.F. = Not Found (concentrations below detection limit

No Surrogates

N.F.
N.F.
N.F.
N.F.
N.F.
N.F.
N.F.
N.F.
N.F.
N.F.
N.F.

N.F.
N.F.

TONLF.

N.F.
N.F.

N.Fo

N.F.
M.F.
N.F.

N.F.

Aboroved By:
I-42

DATE OF EXTRACTION:
DATE OF ANALYSIS:

31 Januarv 1985

Not Extracted
30 January 123

Units of Concentration ug/L X

- mg/L
“QOther
Detection Limit = 10,000 yq/L

Diethyl Phthalate N.F.
Dimethyl Phthalate - N.F.
Di-N-Butyl Phthalate N.F.
2,4 Dinitrotoluene N.F.
2,6 Dinitrotoluene N.F.
Di-N-Octyl Phthalate N.F.
1,2 Diphenyl hydrazine N.F.
Fluoranthene N.F.
Fluorene N.F.
Hexachlorobenzene NLF.
Hexachlorobutadiene N.F.
Hexachlorocyclopentadiene N.F.
Hexachloroethane - N.F.
Indeno (1,2,3-cd) Pyrene N.F.
Isopharone N.F.
Naphthalene 1,000<x<10,7"
Nitrobenzene N.F.
N-Nitrosodimethylamine N.F.
N-Nitroso di-N-propylamine N.F.
N-Nitrcsodiphenylamine N.F.
Phenanthrene N.F.
Pyrene N.F.
1,2,4 Trichlorobenzene N.F.
Other 2-Methylnapthalene 14,000

<,/
W Ll

-tarl M. Hansen, Ph.D.
Director, HESTON Analytical Labs




DATA SUMMARY FOR:

DATE SAMPLES COLLECTED:

RFW NO.:
SAMPLE DESCRIPTION:

2 Chlorophenol

2,4 Dichlorophenol
2,4 Dimethylphenol
4,6 Dinitro-0-Cresol
2,4 Dinitrophenol

2 Nitrophenol

4 Nitrophenol

P Chloro-M-Cresol
Pentachlorophenol
Phenol

2,4,6 Trichlorophenol
Other

Date of Report:

OTIS AIR NATIONAL GUARD BASE

31 January 1985

13 Dec. 1934 DATE OF EXTRACTION:
8412-992-00290 DATE OF AMNALYSIS: 30 Jan.
Header #7

GC/MS FRACTION
ACID COMPOUNDS

Units of Concentration ug/L_ X

Detection Limit:

Dilution = 0.1%

tf

N.F

N.F.
N.F.
N.F.
N.F.
N.F

N.F

N.F.
N.F.
N.F.
N.F.

‘.

il

l

1]

N.F. = Not Found (concentrations below detection Tlimits)

No Surrogates

Approved By: <;)2%/

NCT EXTRACTE"F

1005

mg/L

Other

10,000 pa/L

Earl M. Hanseh} Ph.D.

Director

WESTON Analytical Labs
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Date of Report: 31 January 108

DATE EXTRACTED: 26 Dec. 1984
DATE AMNALYZED: 29 Jan. 1085

DATA SUMMARY FOR: OTIS AIR NATIOMAL GUARD BASE
DATE SAMPLES COLLECTED: 13 Dec. 1984

RFW NO.: 8412-992/

SAMPLE DESCRIPTION: D.I. Blank

GC/MS FRACTION
BASE/NEUTRAL COMPOUNDS

Acenaphthene N.F.
Acenaphthylene MN.F.
Anthracene N.F.
Benzidine ’ N.F.

Benzo (a) Anthracene N.F.
Benzo (a) Pyrene N.F.
3,4 Benzo-fluoranthene N.F.
Benzo (ghi) Perylene N.F.
Benzo (k) fluoranthene .. _ N.F.

Bis (2-chloroethoxy) Methane N.F.
Bis (2-chloroethyl) ether =~ N-F.

Bis (2-chloryisopropyT) ether N-F.
Bis (2-ethyl hexyl) phthalate N-F-

4 Bromophenyl phenyl etter ~ N-F..

Butyl Benzy?l phthalate N.F.
2-Chloronaphthalene N.F.
4-Chlorophenyl phenyl ether N.F.
Chrysene N.F.
Dibenzo (a.h) Anthracene N.F.
1,2 Dichlorobenzene _N.F,
1,3 Dichlorobenzene N.F.
1,4 Richlorobenzene N.F.
3,3" Dichlorobenzidine N.F.

N.F. = Not Found (concentrations below detection limits)

Surrogate Recoveries %

2-Fluoropheno] 700
dg-Nitrobenzene 63

I-44

Units of Concentration ug/L_*
~ mg/L
" Other

Detection Limit = 200 na/L
Detection Limit for Benzidine (only) = 2000 yao/L

Diethyl Phthalate N F
Dimethyl Phthalate N.F.
~ Di-N-Butyl Phthalate N.F.
2,4 Dinitrotoluene M.FL
2,6 Dinitrotoluene N.F.
Di-N-Octyl Phthalate 8f
1,2 Diphenyl hydrazine N.F.
Fluoranthene N.F.
Fluorene -F.
Hexachlorobenzene N.F.
Hexachlorobutadiene N.F.
Hexachlorocyclopentadiene N.F.
Hexachloroethane N.F.
Indeno .(1,2,3-cd) Pyrene M.F.
isophorone N.F.
Naphthalene N.F.
Nitrobenzene N.F.
N-Nitrosodimethylamine N.F.
N-Nitroso di-N-propylamine N.F.
N-Nitrosodiphenylamine N.F.
Phenanthrene N.F.
Pyrene N.F.
1,2,4 Trichlorobenzene F.
Other N.F.

Approved By:

ansen, Ph.D.
Director, WESTON Analytical Labs




DATA SUMMARY FOR:

DATE SAMPLES COLLECTED:

RFW NO.: R
SAMPLE DESCRIPTION:

2 Chlorophenol

2,4 Dichlorophenol
2,4 Dimethylphenol
4,6 Dinitro-0-Cresol
2,4 Dinitrophenol

2 Nitrophenol

4 Nitrophenol

P Chloro-M-Cresol
Pentachlorophenol
Phenol

2,4,6 Trichlorophenol
Other

Date of Revort:

31 January 1985

OTIS AIR MATIONAL GUARD BASE

13 Dec. 1984

QAT qan/
[PAN

D.I. Blank

GC/MS FRACTION
ACID COMPOUNDS

N.F.

N.F.

N.F.

N.F.

N.F.

NF.
TN
TNF.

N.F.

N.F.

l

l

l

!

l

N.F.

il

DATE EXTRACTED: 26 Dec. 1984

DATE AMALYZED:

Units of Concentration ug/L
ma/L
Qther

Detection Limit =

N.F. = Not Found (concentrations below detection limits)

Surrogate Recoveries
2-Fluorophenol
ds-Nitrobenzene

Director
WESTON Analytical Labs

29 Jdan. 1985

X

20 ua/L
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DESIGNERS CONSULTANTS

inter-office memorandum

TO: Judith Porta DATE: 28 January 1985
FRCOM: Carter Nulton L;V“
SUBJECT: OTIS AFB SAMPLES W. O. No.:

RFW#'s 8412-992-0010 - 0070
(CLIENT I.D. S-1 to S-7)

Sample 0010 was extracted with hexane and analyzed by capillary column
GC/FID (30 meter DB-5); samples 0020 - 0070 were diluted 1:100 in hexane
and analyzed using the same conditions. The resulting GC profiles of
0010 and 0020 were compared to those obtained from the pure products

and the following observations are made:

1. 0010 - is similar to 0050 (see Fig. 1) except that the
"high ends" (peaks at retention times 61.34, 63.59,
69.67, 77.29 and 84.16 on Fig. 1-4) in 0010 are of
lower concentration than in 0050. The concentration
of 0010 calculated on the basis of selected lower
molecular weight peaks (A-E on Fig. 1) is 480 mg/L.
If the "high ends" are used, the concentration is 20 mg/L.

2., 0020 - is similar to 0050 (see Fig. 2) except that the
lower molecular weight peaks (those eluting between the
solvent and 50 minutes) are gone.

Sample 0020 is completely miscible in hexane.

CN:bwm

RFW: 2-74-38 I-46




1A - Sample 0010

Fig.
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g. 2A - Sample 0020
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OTIS A.N.G.
FINAL REPORT-THC
SAMPLES SUBMITTED: 5 OC
W.0. NO.: 0628-na-

23 January 1985

T.
23

1994

TOTAL FUEL HYDROCARBONS, mg/Ka

R.F.W. NO. SAMPLE DESCRIPTION
8410-712-0010 TP1

-0020 TP9

-0030 TP14

-0040 TP16

-0050 TP3A

-0060 TP6A

-0070 TP7A

-0080 TP-8A

NOTE: The method used to deter-
mine the presence of
hydrocarbons in these
soils was extraction of’
a 1 gm. sample with
hexane, then analysis

by FID-GC with a 30
meter fused silica
capillary column.

Approved By:

<]
<]
<]
<1
<1
<]
<1
<1

Oy

Earl M. Hansen, Pﬁ D.
Director
Analytical Lab




RECEIVED
JAi 171935

SR N] ROY F. WISTON. ING
CONCCRD ClIFics

Date of Report: 23 January 198%

[Fe)

OTIS A.N.G.
SUMMARY THC REPORT
SAMPLES SUBMITTED: 30 NOV. 1984
W.0. NO. 0628-05-23

R.F.W. NO. ~ . SAMPLE .DESCRIPTION - TOTAL FUEL HYDROCARBONS, mg/L
8411-829-0080 Well 8 <1

-0090 Well 9 <1

-0100 Well 10 <1

-0110 Well 10A <1

-0120 Well 11 <1

NOTE: The method used to determine the presence of
hydrocarbons was by FID-GC with a 30 meter
fused silica capillary column.

Approved By: 42%%2//}ékf;?45427~————*-

'Earl M. Hansen, Ph.D.
Director
Analytical Lab




DATA SUMMARY:

DATE  RECEIVED: 11/10/84, ANALYZED:

RFW NO.:
SAMPLE DESCRIPTION:

Acrolein

Acrylonitrile

Benzene |
Bromomethana

Bromoform

Carbon Tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
2-Chloroethylvinyl Ether
Chloroform
Dichlorobromomethane
Dichlorodifluoromethane
1,1 Dichloroethane

1,2 Dichloroethane

1,1 Dichloroethylene
1,2 Dichloropropane
Ethylbenzene
Chloromethane

1,3-Trans Dichloropropene
1,3-Cis Dichloropropene

DATE OF REPORT: 17 December 1984
OTIS AFB )

12/4/84

8411-829/
Lab Blank

- GC/MS FRACTION
VOLATILE COMPQUNDS

Units of Concentration ug/L X
mg/L
Other
NF Methylene Chloride NE
NF 1,1,2,2 Tetrachloroethane NF
NF Tetrachloroethylene NF
' NF Toluene NF
NF 1,2 Trans Dichloroethylene NF
NF 1,1,2 Trichloroethane NF
NF 1,1,1 Trichloroethane NF
NF Trichloroethylene NF
NF Trichlorofluoromethane NF
NF Vinyl Chloride NF
NF Other
NF .Detection Limit = 10 ug/L
_ "NF Xylene NF
NF Methyl Isobutyl Ketone NF
NF Methyl Ethyl Ketone NF
NF
NF
NF
NF
NF
NF




DATA SUMMARY:
DATE  RECEIVED:
RFW NO.:

SAMPLE DESCRIPTION:

Acrolein

Acrylonitrile

Benzene '
Bromomethane

Bromoform

Carbon Tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
2-Chloroethylvinyl Ether
Chloroform
Dichlorobromomethane
Dichlorodiflucromethane
1,1 Dichloroethane

1,2 Dichloroethane

1,1 Dichloroethylene
1,2 Dichloropropane
Ethylbenzene
Chloromethane

1,3-Trans Dichloropropene
1,3-Cis Dichloropropene

11/10/84,

ANALYZED:

DATE OF REPORT: 17 December 1984 -

OTIS AFB

12/4/84

8411-829-0010
Well 1

GC/MS FRACTION
VOLATILE COMPOUNDS

Units of Concentration ug/L X
ma/L
Other
— _NF Methylene Chloride NF
___NF 1,1,2,2 Tetrachloroethane NF
NF___ Tetrachloroethylene NF
NF . Toluene NF
NF 1,2 Trans Dichlorgethylene NF
NF 1,1,2 Trichloroethane NF
NF 1,1,1 Trichloroethane NF
NF Trichloroethylene 12
NF Trichlorofluoromethane NF
NF Vinyl Chloride NF
NF Other '
NF .Detection Limit = 10 ug/L
"'NF Xylene NF
NF Methyl Isobutyl Ketone NF
NF Methvl Ethyl Ketone NF
NF
NF
NF
NF
NF
NF




>

DATA SUMMARY:

DATE RECEIVED: 11/10/84, ANALYZED:

RFW NO.:
SAMPLE DESCRIPTION:

Acrolein

Acrylonitrile

Benzene '
Bromomethane

Bromoform

Carbon Tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane u
2-Chloroethylvinyl Ether
Chloroform
Dichlorobromomethane .
Dichlorodifluoromethane
1,1 Dichlioroethane

1,2 Dichloroethane

1,1 Dichloroethylene
1,2 Dichloropropane
Ethylbenzene
Chloromethane

1,3-Trans Jichleropropene
1,3-Cis Dichloropropene:

DATE OF REPORT: 17 December 1984
OTIS AFB ’

12/4/84

8411-829-0020
Well 2-A

GC/MS FRACTION
VOLATILE COMPOUNDS

Units of Concentration ug/L X
mg/L
Other
NF Methylene Chloride NF
NF 1,1,2,2 Tetrachloroethane NF
NF Tetrachloroethylene NF
NF . Toluene NF
NF 1,2 Trans Dichloroethylene NF
NF 1,1,2 Trichloroethane NF
NF 1,1,1 Trichloroethane NF
NF Trichloroethylene 29
NF Trichlorofluoromethane NE
NFE___ Vinyl Chloride NE
NF Other '
NF .Detection Limit = 10 ug/L
"NF Xylene NF
NF Methyl Isobutyl Ketone NF
NF Methyl Ethyl Ketone NF
NF
NF
NF
NF
NF
NF




DATA SUMMARY:
DATE  RECEIVED:
RFW NO.:

SAMPLE DESCRIPTION:

Acrolein

Acrylonitrile

Benzene '
Bromomethane

Bromoform

Carbon Tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
2-Chloroethylvinyl Ether
Chloroform
Dichlorobromomethane = -
Dich’ orodifluorcmethane
1,1 Dichloroethane

1,2 Dichloroethane

1,1 Dichloroethylene
1,2 Dichloropropane
Ethylbenzene
Chlaromethane

1,3-Trans Dichloropropene
1,3-Cis Dichloropropene:

11/10/84, ANALYZED:

DATE OF REPORT:
OTIS AFB

12/4/84

8411-329-0030
Well 3-A

GC/MS FRACTION
VOLATILE COMPQUNDS

17 December 1984 °*

Units of Concentration ug/L X
mg/L_
Other

NF Methylene Chloride NF

NF 1,1,2,2 Tetrachloroethane NF

NF Tetrachloroethylene 10

NF - Toluene NF

NF 1,2 Trans Dichloroethylene NF

NF 1,1,2 Trichloroethane NF

NF 1,1,1 Trichloroethane NF

NE Trichlorocethylene 14
- NrF Trichlorofluoromethane 10

NF " Vinyl Chloride NE.

NF Other '

NF .Detection Limit = 10 ug/L

"NF Xylene NF

NF Methyl Isobutyl Ketone NF

NF Methyl Ethyl Ketone NF

NF

NF

NF

NF

NF

NF




DATA SUMMARY:
DATE  RECEIVED:
RFW NO.:

SAMPLE DESCRIPTION:

Acrolein

Acrylonitrile

Benzene '
Bromomethane

Bromoform

Carbon Tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane ,
2-Chloroethylvinyl Ether
Chloroform
Dichlorobromomethane
Dichlorodifluoromethane
1,1 Dichloroethane

1,2 Dichloroethane

1,1 Dichloroethylene
1,2 Dichloropropane
Ethylbenzene
Chloromethane

1,3-Trans Jichloropropene
1,3-Cis Dichloropropene-

11/10/84, ANALYZED:

DATE OF REPORT: 17 December 1984
OTIS AFB )

12/4/84

3411-829-0040
Well 4

GC/MS FRACTION
VOLATILE COMPQUNDS

Units of Concentration ug/L X
mg/L
Other
NF Methylene Chloride NF
NF 1,1,2,2 Tetrachloroethane NF
NF Tetrachloroethylene NF
NF . Toluene NF
NF 1,2 Trans Dichloroethylene NF
NF 1,1,2 Trichloroethane NF
NF 1,1,1 Trichloroethane 22
NF Trichloroethylene 13
NF Trichlorofluoromethane 10
NF Vinyl Chloride NF
NF Other '
NF . . .Detection Limit = 10 ug/L
“NF Xylene NF
NF Methyl Isobutyl Ketone NF
NF Methyl Ethyl Ketone NF
NF
NF
NF
NF
NF
NF

I-55




DATE OF REPORT:

DATA SUMMARY: OTIS AFB
DATE RECEIVED: 11/10/84, ANALYZED: 12/4/84
RFW NO.: 3411-829-0050

SAMPLE DESCRIPTION:

Acrolein

Acrylonitrile

Benzene '
Bromomethane

Bromoform

Carbon Tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane ,
2-Chloroethylvinyl Ether
Chioroform
Dichlorobromomethane
Dichlorodifluoromethane
1,1 Dichloroethane

1,2 Dichloroethane

1,1 Dichloroethylene
1,2 Dichloropropane
Ethylbenzene
Chloromethane

1,3-Trans Jichlaropropene
1,3-Cis Dichloropropene:

Well 5

GC/MS FRACTION
VOLATILE COMPOUNDS

Units of Concentratior ug/L

NF Methylene Chloride

NF 1,1,2,2 Tetrachloroethane

NF Tetrachloroethylene

NF - Toluene

NF 1,2 Trans Dichloroethylene

NF 1,1,2 Trichloroethane

NF 1,1,1 Trichloroethane

NF Trichloroethylene

NF Trichlorofluoromethane

NF Vinyl Chloride

NF Other |

NF Detection Limit = 10 ug/L
"NF Xylene

NF Methyl Isobutyl Ketone
" NF Methyl Ethyl Ketone

NF

NF

NF

NF

NF

NF

17 December 1984

mg/L

Qther

NF

NF

10

NF

NF

NF

11

NE

NF

NF

NF

NF




DATE OF REPORT: 17 December 1984

DATA SUMMARY: OTIS AFB
DATE RECEIVED: 11/10/84, ANALYZED: 12/4/84

RFW NO.: ) ) 8411-829-0060
SAMPLE DESCRIPTION: Well 6
GC/MS FRACTION
VOLATILE COMPQOUNDS
Units of Concentration ug/L

mg/L

Other
Acrolein —NF Methylene Chloride NF
Acrylonitrile NF 1,1,2,2 Tetrachlorcethane NF
Benzene ' NF Tetrachloroethylene NF
Bromomethane NF . Toluene NF
Bromoform NF 1,2 Trans Dichloroethylene NF
Carbon Tetrachloride NF 1,1,2 Trichloroethane NF
Chlorobenzene NF 1,1,1 Trichloroethane NF
Chlorodibromomethane NF Trichloroethylene 10
Chloroethane _ NF Trichlorofluoromethane NF
2-Chloroethylvinyl Ether NF Vinyl Chloride NF
Chloroform NF Other ’
Dichlorobromomethane NF. .Detection Limit = 10 ug/L
Dichlorodifluoromethane "NF Xylene NF
1,1 nigh]oroethane NF Methyl Isobutyl Ketone NF
1,2 Dichloroethane NF Methyl Ethyl Ketone NF
1,1 Dichloroethylene NF
1,2 Dichloropropane NF
Ethylbenzene NF
Chloromethane NF
1,3-Trans Jichloropropene NF
1,3-Cis Dichloropropene: NF




DATA SUMMARY:
DATE RECEIVED:
RFW NO.:

SAMPLE DESCRIPTION:

Acrolein
Acrylonitrile
Benzene '
Bromomethane
Bromoform

Carbon Tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane

2-Chloroethylvinyl Ether

Chloroform
Dichlorobromomethane
Dichlorodifluoromethane
1,1 Dichloroethane

1,2 Dichloroethane

1,1 Dichloroethylene
1,2 Dichloropropane
Ethylbenzene
Chloromethane

1,3-Trans Dichloropropene
1,3-Cis Dichlaropropene

11/10/84, ANALYZED:

DATE OF REPORT:
OTIS AFB

12/4/84

8411-829-0070
Well 7

GC/MS FRACTION
VOLATILE COMPQUNDS

17 December 1984 *

Units of Concentratior ug/L X
mg/L
Other

~NF Methylene Chloride NF
NF - 1,1,2,2 Tetrachlorocethane NF
NF Tetrachloroethylene NF
NF . Toluene NF
NF 1,2 Trans Dichloroethylene NF
NF 1,1,2 Trichloroethane NF
NF 1,1,1 Trichloroethane NF
NE Trichloroethylene 13
NF_ Trichlorofluoromethane NF
NF Vinyl Chloride NF
NF Other '
NF .Detection Limit = 10 ug/L
"NF Xylene - NF
NF Methyl Isobutyl Ketone NF
NF Methyl Ethyl Ketone NF
NF
NF
NE
NF
NF
NF




DATA SUMMARY:

DATE RECEIVED: 11/10/84, ANALYZED:

RFW NO.:
SAMPLE DESCRIPTION:

Acrolein

Acrylonitrile

Benzene '
Bromomethane

Bromoform

Carbon Tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
2-Chloroethylvinyl Ether
Chloroform
Dichlorobromomethane -
Oichlorodifluoromethane
1,1 Dichloroethane

1,2 Dichlorocethane

1,1 Dichloroethylene
1,2 Dichloropropane
Ethylbenzene
Chloromethane

1,3-Trans dichloropropene
1,3-Cis Dichloropropene:

DATE OF REPORT: 17 December 1984
OTIS AFB ’

12/4/84

8411-829-0080
Well 8

GC/MS FRACTION
VOLATILE COMPOUNDS

Units of Concentration ug/L X
mg/L
Other
NF Methylene Chloride NF
NF_ 1,1,2,2 Tetrachloroethane NF
NF Tetrachloroethylene NF
NF . Toluene NF
NF 1,2 Trans Dichloroethylene NF
NF 1,1,2 Trichloroethane NF
NF 1,1,1 Trichloroethane NF
NF Trichloroethylene 12
NF____ Trichlorofluoromethane NF
NF Vinyl Chlaride NF
NF Other '
NF .Detection Limit = 10 ug/L
"NF
NF .
NF
NF
NF
NF
NF
NF
NF




DATA SUMMARY:

DATE OF REPORT: 17 December 1984

OTIS AFB

DATE RECEIVED: 11/10/84, ANALYZED: 12/4/84

RFW NO.:
SAMPLE DESCRIPTION:

Acrolein

Acrylonitrile

Benzene '
Bromomethane

Bromoform

Carbon Tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
2-Chlorcethylvinyl Ether
Chloroform
Dichlorobromomethane
Dichlorodifluoromethane
1,1 Dichloroethane

1,2 Dichloroethane

1,1 Dichlorocethylene
1,2 Dichloropropane
Ethylbenzene
Chloromethane

1,3-Trans Jichloropropene
1,3-Cis Dichloropropene:

3411-829-0090
Well 9

GC/MS FRACTION
VOLATILE COMPOUNDS

Units of Concentration ug/L

NF Methylene Chloride

NF 1,1,2,2 Tetrachloroethane
NF Tetrachloroethylene

NF - Toluene

NF 1,2 Trans Dichloroethylene
NF 1,1,2 Trichloroethane

NF

1,1,1 Trichloroethane

____NF_ Trichloroethylene
___NF_ Trichlorofluoromethane

NF Vinyl Chloride

NF Other

"NF Detection Limit = 10 ug/L

"NF

NF

NF

NF

NF
NF
NF
NF
NF

mg/L

Other

NF

NF

NF

NF

NF

NF

NF

12

NF

NF




DATE OF REPORT: 17 December 1984

DATA SUMMARY: OTIS AFB
DATE RECEIVED: 11/10/84, ANALYZED: 12/4/84
RFW NO.: 8411-829-0100

SAMPLE DESCRIPTION:

Acrolein

Acrylonitrile

Benzene '
Bromomethane

Bromoform

Carbon Tetrachloride
Chlcrobenzene
Chlorodibromomethane
Chloroethane
2-Chloroethylvinyl Ether
Chloroform
Dichlorobromometiane
Dichlorodifiuororethane
1,1 Dichlorcethane

1,2 Dichloroethane

1,1 Dichloroethylene
1,2 Dichloropropane
Ethylbenzene
Chloromethane

1,3-Trans Jichloropropene
1,3-Cis Dichloropropene:

Well 10

GC/MS FRACTION
VOLATILE COMPOUNDS

Units of Concentration ug/L X
mg/L
Other

NF Methylene Chloride NF
NF 1,1,2,2 Tetrachloroethane NF
NF Tetrachloroethylene NF
NF - Toluene NF
NF 1,2 Trans Dichloroethylene NF
NF 1,1,2 Trichloroethane NF
NF 1,1,1 Trichlorgethane NF
NE Trichloroethylene 12
NF Trichlorofluoromethane NE
NF Vinyl Chloride NE
NF Other ’

NF .Detection Limit = 10 ug/L
"NF

NF "Xylenes 66
NF

NF

NF

13

NF

NF

NF




DATA SUMMARY:
DATE  RECEIVED:
RFW NO.:

SAMPLE DESCRIPTION:

Acrolein

Acrylonitrile

Benzene '
Bromomethane

Bromoform

Carbon Tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
2-Chlorgethylvinyl Ether
Chloroform
Dichlorobromomethane
Dichlorodifluoromethane
1,1 Dichloroethane

1,2 Dichioroethane

1,1 Dichloroethylene
1,2 Dichloropropane
Ethylbenzene
Chloromethane

1,3-Trans Jichlaropropene
1,3-Cis Dichloropropene

11/10/84, ANALYZED:

DATE OF REPORT:
OTIS AFB

12/4/84

8411-829-0110
Well 10A

GC/MS FRACTION
VOLATILE COMPQUNDS

Units of Concentration ug/L

NF Methylene Chloride
NF - 1,1,2,2 Tetrachloroethane
NF Tetrachloroethylene
NF - Toluene
NF 1,2 Trans Dichloroethyiene
NF 1,1,2 Trichloroethane
NF 1,1,1 Trichloroethane
NF Trichloroethylene
NF Trichlorofluoromethane
NF Vinyl Chloride
NF Other '
NF Detection Limit = 10 ug/L
“NF
NF " Xylenes
NF
NF
___NF
£1
NF
NE__

NF

17 December 1984

mg/L

Other

NF

NF

NF

NF

NF

NF

NF

12

NF

NF

14




DATA SUMMARY:
DATE  RECEIVED:
RFW NO.:

SAMPLE DESCRIPTION:

Acrolein

Acrylonitrile

Benzene '
Bromomethane

Bromoform

Carbon Tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
2-Chloroethylvinyl Ether
Chloroform
Dichlorobromemethane
Dichlorodifluoromethane
1,1 Dichloroethane

1.2 Dichloroethane

1,1 Dichloroethylene
1,2 Dichloropropane
Ethyltenzene
Chloramethane

1,3-Trans Jichloropropene
1,3-Cis Dichloropropene

11/10/84, ANALYZED:

DATE OF REPORT:
OTIS AFB

12/4/84

8411-829-0120
Well 11

GC/MS FRACTION
VOLATILE COMPOUNDS

Units of Concentration ug/L

NF Methylene Chloride
NF 1,1,2,2 Tetrachloroethane
NF Tetrachloroethylene
NF Toluene
NE 1,2 Trans Dichloroethylene
NF 1,1,2 Trichloroethane
NF 1,1,1 Trichloroethane
NE Trichloroethylene
NF Trichlorofluoromethane
N Vinyl Chloride
___\F Other |
" NF Detection Limit = 10 ug/L
"NF
NF
NF
NF
NF
NF
NF
____NF
NF

17 December 1984

mg/L

Other

NF

NF

NF

NF

NF

NF

NF

12

NF

NF




DATE OF REPORT: 17 December 1984

DATA SUMMARY: OTIS AFB
DATE  RECEIVED: 11/10/84, ANALYZED: 12/4/84
RFW NO.: 8411-829-0130

SAMPLE DSSCRIPTION:

Acroleir

Acrylonitrile

Benzene '
Bromomethane

Bromoform

Carbon Tetrachloride
Chlorobenzene
Chlorodibromomethane
Chlorgethane
2-Chloroethylivinyl Ether
Chloroform
Dichlorobromomethane
Dichlorodifluoromethanre
1,1 Dichloroethane

1,2 Dichloroethane

1,1 Dichloroethylene
1,2 Dichloropropane
Ethylbenzene
Chloromethane

1,3-Trans Jichioropropene
1,3-Cis Dichloropropene

Well 12

GC/MS FRACTION
VOLATILZ COMPOUNDS

Units of Concentration ug/L X
mg/L
Other
NF Methylene Chloride NF
NF_ 1,1,2,2 Tetrachloroethane NF
NF Tetrachloroethylene NF
NF . Toluene NF
NF 1,2 Trans Dichlorcethylene NF
NF 1,1,2 Trichloroethane NF
NF 1,1,1 Trichloroethane NF
NF Trichloroethylene 11
NF Trichlorofluoromethane NF
NF Vinyl Chloride NF
NF Other ‘
NF .Detection Limit = 10 ug/L
"NF
NF -Acetone 27
NF
NF
NF
NF
NF
NF
NF




DATA SUMMARY: OTIS AFB

DATE: Samples Collected:
RFW NO.: 8hqu7|2/
SAMPLE DESCRIPTION:

Acrolein

Acrylonitrile

Benzene

Bromomethane

Bromoform

Carbon Tetrachloride
Chlorobenzene
Chlorodibromomethane -
Chloroethane '
2-Chloroethylvinyl Ether
Chloroform
Dichlorobromomethane
Dichlorodifluoromethane
1,1 Dichloroethane

1,2 Dichloroethane

1,1 Dichloroethylene
1,2 Dichloropropane
EthyTbenzene
Chloromethane

1,3-Trans Dichloropropene
1,3-Cis Dichloropropene.

Lab Blank

11/9

Date of Report: 30 November, 1984

1,2 October 1984

GC/MS FRACTION
VOLATILE COMPQUNDS

Units of Concentration ug/L

X

mg/L
Otner

NF Methylene Chloride NF

NF - 1,1,2,2 Tetrachloroethane NF

NF Tetrachloroethylene NF

NF Toluene NF

NF 1,2 Trans Dichloroethylene NF

NF 1,1,2 Trichloroethane NF
_ W 1,1,1 Trichloroethane NF

NF Trichloroethylene NF

NF Trichlorofluoromethane NF

NF Vinyl Chloride NF

NF ~ Other

NF

NF

NF

NF

NF

NF Detection Limit: 10
— N

NF

NF

NF

I-65




OTIS A.F.B.
INTERIM REPORT FOR
SAMPLES RECEIVED NOVEMBER 9, 1984

CATE INTERIM REPORT: 10 January 1985

R.F.W. NO. SAMPLE HARDNESS TOTAL Fe S047 CL™  NO3-N TKN MH-N

DESCRIPTION mq/L ma/L mg}L mg/L  mg/L mg/L  mg/L
8411-829-0010 WELL 1 25 32.6 23.1 9.0 <0.5 1.6 1.3
8411-829-0020 WELL 2-A 25 0.11 6.6 11.8 <0.5 <0.3 <0.03
8411-829-0030 WELL 3-A 34 0.15 7.9 14.7 <0.5 <0.3 <0.03
8411-829-0040 WELL 4 - 20 0.09 6.3 16.4 <0.5 <0.3 <0.03
8411-829-0130 WELL 12 2 0.09 <2.0 1.9 <0.5 <0.3 <0.03
R.F.W. NO. SAMPLE PHENOLICS  TOTAL Pb 0/G

_DESCRIPTION ma/L ma/L mg/L

8411-829-0080 WELL 8 <0.005 <0.01 0.16 mg/L
8411-329-0090  WELL 9 - <0.005 0.022 0.13 mg/L
8411-8329-0100  WELL 10 <0.005 <0.01
8411-829-0110 WELL 10A .006 <0.01
8411-829-0120 WEiL 11 <0.005 <d.01
8411-829-013)  WELL 12 <0.005 NOT REQUESTED
R.F.W. NO. SAMPLE PHENOLICS

DESCRIPTION mg/L
8411-829-0010 WELL 1 0.007
8411-829-0020 WELL Z-A <0.005 )
8411-829-0030  WELL 3-A <0.405 o AV
8411-829-0040  WELL 4 <0.005 APPROVED BY:( lgli;yéi/;/ytﬁi_.
8411-829-0050 WELL 5 <0.005 Ear1 M. Hansen, Ph.D.

Director

8411-829-0060 WELL 6 <0.005 Analytical Laboratory
8411-829-0070  WELL 7 <0.005

**Result not yet reported.




OTIS AFB

Enclosed are the data for the analysis of four s»il samples
from Otis AFB. Methylene chloride was detected in Sample TP~4
and TP-16 at concentrations of 1100 ug/Kg and 81( ug/Kg respectively.

Acetone was also detected in Sample TP-4 at 52 ug/Kg. Since no
methylene chloride was detected in the laboratory blank, the
presence of methylene chloride in these samples is not due to
laboratory contamination. No other volatile compounds were
detected in these samples.




DATE OF REPORT: 30 NOVEMBER 1984

DATA SUMMARY: - OTIS AFB

DATE SAMPLES COLLECTED: October 1, 2, 1984
RFW NO.: : 8410-712-0010
SAMPLE DESCRIPTION: TP 1

GC/MS FRACTION
VOLATILE COMPQOUNDS

Units of Concentration ug/L

mg/L

Other Wd/Kg

Acrolein NF Methylene Chloride l<x<50
Acrylonitrile NF - 1,1,2,2 Tetrachloroethane NF
Benzene . NF Tetrachloroethylene NF
Bromomethane NF Toluene NF
Bromoform NF 1,2 Trans Dichloroethylene NF
Carbon Tetrachloride NF 1,1,2 Trichloroethane NF
Chlorobenzene NF 1,1,1 Trichloroethane NE
Chlorodibromomethane NF Trichloroethylene d
Chloroethane NF Trichlorofluoromethane : NF
2-Chloroethylvinyl Ether NF Vinyl Chloride NF
Chloroform NF Other
Dichlorobromomethane NF ' '

‘ 'Diéhlorodifluoromethaneru{im>w>NF.?' R
1,1 Dichloroethane NF
1,2 Dichloroethane NF
1,1 Dichloroethylene | NF
1,2 Dichloropropane NF
Ethylbenzene NF Detection Limit: 3¢
Chloromethane NF '
1,3-Trans Dichloropropene NF
1,3-Cis Dichloropropene NF




DATA SUMMARY:

DATE -SAMPLES COLLECTED:

RFW NO.:
SAMPLE DESCRIPTION:

Acrolein
Acrylonitrile
Benzene |
Bromomethane
Bromoform

Carbon Tetrachloride
Chlorobenzene
Chlorodibromomethane
“hlorcethane
2-Chloroethylvinyl Ether
Chloroform v
Dichlorobromomethane

‘Dichlorodifluoromethane = %

1,1 Dichloroethane

1,2 Dichloroethane

1,1 Dichloroethylene

1,2 Dichloropropane
Ethylbenzene
Chloromethane

1,3-Trans Dichloropropene
1,3-Cis Dichloropropene

NF Methylene Chloride
NF 1,1,2,2 Tetrachloroethane

NE Toluene
NF 1,2 Trans Dichloroethylene
__ffi_____ 1,1,2 Trichloroethane

NF Vinyl Chloride

DATE OF REPORT: 30 NOVEMBER 1984

OTIS AFB

October 1, 2, 1984
8410-712-0020

TP 9

GC/MS FRACTION
VOLATILE COMPQUNDS

Units of Concentration ug/L

mg/L

Other

ua/Xqa

1100

NF Tetrachloroethylene

NF

NF

NF 1,1,1 Trichloroethane

NF

NF Trichloroethylene

NF

NF Trichlorofluoromethane

NF

NF

NF Other

" NF

NF

MF

NF

NF

NF Detection Limit: 50

NF
NF




. -

DATE OF REPORT: 30 NOVEMBER 1984

DATA SUMMARY: OTIS AFB

DATE SAMPLES COLLECTED: October 1, 2, 1984
RFW NO.: 8410-712-0030
SAMPLE DESCRIPTION: TP 14

GC/MS FRACTION
VOLATILE COMPOQUNDS

Units of Concentration ug/L

mg/L

Other ug/Kg

Acrolein NF - Methylene Chloride 1<x<50

Acrylonitrile NF 1,1,2,2 Tetrachloroethane NF

Benzene o NF - Tetrachloroethylene NF

Bromomethane NF Toluene NF

Bromoform NF 1,2 Trans Dichloroethylene NF

Carbon Tetrachloride NF 1,1,2 Trichloroethane NF

Chlorobenzene NE 1,1,1 Trichloroethane NF

Chlorodibromomethane NF Trichloroethylene NF

Chloroethane | NE Trichlorofluoromethane NF

2-Chloroethylvinyl Ether NF Vinyl Chloride NF

Chloroform . . NF ~ Other ,

Dichlorobromomethane - NF .__Acetone 52
“Dichlorodifluoromethane -~ - NE. ~* o bt IR

1,1 Dichloroethane NE

1,2 Dichloroethane NE

1,1 Dichloroethylene _NF

1,2 Dichloropropane NF

Ethylbenzene ' NF Detection Limit: 50

Chloromethane NF

1,3-Trans Dichloropropene NF

1,3-Cis Dichloropropene NF




DATA SUMMARY:

DATE SAMPLES COLLECTED:
RFW NO.:

SAMPLE DESCRIPTION:

Acrolein

Acrylonitrile

Benzene -
Bfomomethane

Bromoform

Carbon Tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane _
2-Chloroethylvinyl Ether
Chloroform
Dichlorobromomethane

. Dichlorodifluoromethane. . .

1,1 Dichloroethane

1,2 Dichloroethane

1,1 Dichloroethylene

1,2 Dichloropropane
Ethylbenzene
Chloromethane

1,3-Trans Dichloropropene
1,3-Cis Dichloropropene:

OTIS AFB
October 1, 2,

DATE OF REPORT:

1984

8410-712-0040

TP 16

GC/MS FRACTION
VOLATILE COMPQOUNDS

Units of Concentra

30 NOVEMBER 1984

tion ug/L

mg/L

Other ua/Kqg

NF Methylene Chloride 310

NF 1,1,2,2 Tetrachloroethane NF

NF Tetrachloroethylene NF

NF Toluene | ' NE

NF 1,2 Trans Dichloroethylene NF

NF 1,1,2 Trichloroethane NF

NE 1,1,1 Trichloroethane NF

NF Trichloroethylene NF

NF Trichlorofluoromethane NF

NF Vinyl Chloride NF
1<x<50 Other
- NF Acetone 1<x<50

NF . . 2=Batanone. 1<x<50
pEpe —_— —

NF

NF

NF Detection Limit: 50

NF

NF

NF




B A ChiBE SRS Mad

: les Collected:
.+ 8hklo-712/

*olefn

;rylonitrile

:nzene

romomethane

smoform

irbon Tetrachloride

ilorgbenzene
aloredibromomethane -
1lorcethane
.=Chloroethylvinyl Ether
‘Toroform
ichlorobromomethane
ichloredifluoromethane

1,1 Dichloroethane -

.+2 Dichlorocethane

'+l Dichlorcethylene

1,2 Dichloropropane

ithy!bcnzcne

Chloromethane

1.,3-Trans Dichlaropropene
1,3-Cis Dichloropropenes.

APLE DESCRIPTION: rab Blank 11/9

pDate of Report: 30 November, 1584

1,2 October 1984

GC/MS FRACTION
VOLATILE COMPOUNDS

Units of Concentration ug/L

mg/L
Other ug/kg

l

NF Methylene Chloride
NF 1,1,2,2 Tetrachloroethane
NF Tetrachloroethylene
' NF Toluene
NF 1,2 Trans Dichloroetaylene
NF 1,1,2 Trichlorgethane
NF 1,1,1 Trichlorocethane
NF Trichloroethylene
NF Trichlorofluoremethane
NF Vinyl Chloride
NF Other
NF
NF'
NE
NF
NF
N ___ Detectlon Limit:
—_—
—_—
—
NF

NF

NF

NF

NF

NF
NF
NF

NF

NF
NF
.

C sy




ODESIGNERS CONSULTANTS

inter-office memorandum

TO: Dick Kraybill DATE: 30 November 1984
cc: Les Eng

Earl Hansen

FROM: J. A. Porta

SUBJECT: INTERIM REPORT W.0O.No.: 0628-09-28
OTIS AIR FORCE BASE

Date Samples Collected: October 1984

R.F.W. NO. CLIENT I.D. PHENOLICS LEAD (Pb) UNITS
8410-712-0010 TP-1 <0.2 <12.5% ug/g
-0020 TP-9 <0.2 28 ug/g
-0030 TP-14 0.2 38.6 ug/g
-0040 TP-16 0.3 30.9 ug/g
-0050 TP-3A 0.3 25.6 ug/g
-0060 TP-6A 0.4 24 ug/g
-0070 TP-7A 0.5 532 ug/q
-0080 TP-8A 0.2 27 ug/g

*It .appears this sampl: does not meet. requlred detectlon llmlts.
Please ciall Les Eng for confirmation.

JAP : bwm

RFW: 2-74-39 I-73




DATES OF ANALYLSES OF SAMPLES

COLLECTED OCTOBER & NOVEMBER 1984

R F.W. No Parameter Date of Analyses
8402-851-0010 /G 2/20/84
170X 3/20/84
Ph 3/20/84
-TOC .. 3/23/84
8410-712-0010 VOr. 11/19/84
to 0040
8410-712-0010 Phenolics 10/26/84
to 0080 Pb 10/17/84
: Total Fuel Hydro- 1/10 to 1/15/85
carbons
8411-829-0010 Hardness 12/26/84
to 0040 Fe 11/27/84
and 0130 SO4- No Record
c1~ No Record
N03-N No Record
TKN | : ' 11/21/84
NH3-N 12/3/84
8411-829-0010 Phenolics 11/21/84
to 0130 ) S :
. 8411-829-0080 .. . Bb. . -.. ‘... .. .11/27/84
oo " . to 0130 : S o '
8411-829-0010 0/G 1/18/85
to 0070,0130
8411-829-0080 Total Fuel Hydro- 1/10 to 1/15/85
to 0120 carbon
8412-992-0010 I? Scan 1/28/85
to 0070
I-74




Date of Final Report: March 6, 1984

WA €T
WESTON
OTIS A.N.G.B.
SUMMARY REPORT
FOR S~MPLES RECEIVED DECEMBER 8, 1983
W.C. NO. 0628-05-28
R.F.W. NO. CLIENT I.D. OIL & GREASE TOX TOTAL LEAD
ug/q ug/g mg/Kq
Denth

10226 TP-11 9! 67.5 <0.1 28.6
10227 TP-10 .5-1.5 2890 0.11 93
10228 TP-10 7 202 <0.1 21
10229 TP-10 2.5-3.5 58.0 <0.1 14
10230 TP-22 1-1.5 139 .46 30
10231 TP-26 2 1660 .23 6830
10233 TP-21 .5-1 313 .64 119
10234 TP-14 4 Q9.5 <0.1 28
10235 TP-13 4 21.5 <0.1 31
10236 TP-12 8.5 77.5 <0.1 84
10237 TP-33 5.5 135 <0.1 280
10238 TP-12 3.5 . 36.6 <0.1 14
10239 TP-11  0-2.5 18200 .35 94
10240 TP-11 4 285 <0.1 18

Sample (ollected

11/30-16/1/83 o0 s
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DATA SUMMARY FOR:
DATE COLLECTED:

RFW SAMPLE NOQ:
SAMPLE DESCRIPTION:
ANALYSIS:

0il/Grease, mg/L
Pesticides, mg/L
Ni, mg/L

As, mg/L

Pb, mg/L

cr, mg/L

cd, mg/L

Cu, mg/L

Fe, mg/L
Cyanide, mg/L
TOX, ug/L

ToC, mg/L

PCB, ug/L _
Phenol, mg/L

OTIS AFB

7-9 February 1984

822-0010

Mw=-1

1.03
NF
NF
NF
NF
NF
NF
0.08
67.8
NF
16.4
57.2
NF
NF

822-0020

Mw=1D

2.85
NF
NF
NF
NF
NF
NF
0.10
63.3
NF
15.0
57.3
NF

NF

822-0030

MW=2A

0.15
NF
NF
NF
NF
NF
NF
NF
NF
NF
29.4
59.7
NF
NF

822-0040

MW=3A

2,00
NF
NF
NF
NF
NF
NF
0.04
NF
NF
15.2

NF
NF




DATA SUMMARY FOR: 0TIS AFB Samples Collected 7-9 February 1984

RFW SAMPLE NO: 822-0050 822-0060 822-0070 822-0080C
SAMPLE DESCRIPTION: MW=L MW-B Well 5 well 5D
ANALYSIS:
0il/Grease, mg/L 0.24 0.23 2.29 1.70
Pesticides, mg/L T NF NF
Ni, mg/L NF NF
As, mg/L NF NF
Pb, mg/L NF NF NF NF
Cr, mg/L NF NF
cd, mg/L NF NF
Cu, mg/L 0.C4 0.04
Fe, mg/L NF NF
Cyanide, mg/L NF NF
TOX, ug/L 7.6 NF 209.2 200.2
T0C, mg/L _ 14,7 .6.82 18.5 18.4
PCB, ug/L NF NF NF NF
Phenol, mg/L NF NF
RFW SAMPLE NO: . 822-0090 . 822-0100
SAMPLE DESCRIPTION:  ~ " wi=6 ~ ~ well7
ANALYSIS:
0il/Grease, mg/L 0.26 2.09
Pb, mg/L NF NF
TOX, ug/L NF NF
TOC, mg/L 7.8 18.2
PCB, ug/L NF




DATA SUMMARY FOR:

DETECTION LIMITS

Pesticides

Toxaphene = 0.0048 mg/L
Lindane = 0.00028 mg/L
Endrin = 0,00040 mg/L

Methoxychlor = 0,0013 mg/L

Ni
As
Pb
Cr
cd
Cu
Fe

[ L | O I [N |

0.1 mg/L

0.010 mg/L
0.010 mg/L
0.05 mg/L
0.010 mg/L
0.03 mg/L
0.05 mg/L

Cyanide = 0,03 mg/L

TOX
T0C

PCB =

5 ug/L
1 mg/L
1.0 ug/L

Phenol = 0,005 mg/L

OTIS AFB




DATA SUMMARY FOR: OTIS AFB

DATE COLLECTED: 7-9 February 1984
SAMPLE
RFW SAMPLE NO. DESCRIPTION 2,4p ug/L * 2,4,5TP ug/L* 2,4,5T o
802-0010 MwW~1 < 50 410 <10
802~0020 MW~1D <5 21 < 1
802-0030 MwW~2A < 50 <10 <10
802-0040 Mw=-3A <5 <1 < 1
802~0050 MW =4 <5 ¢ 1 o 1
802-0060 MwW-B <5 ¢ 1 1

* There are different detection limits due to different sample volumes,




DATA SUMMARY FOR:

RFW SAMPLE NO:

SAMPLE DESCRIPTION:

ANALYSIS:
0il/Grease, mg/L
. TOX, ug/L
Pb, ug/L

TOC, mg/L

OTIS AFB
851-0010

Sludge Water

0.92

175
19.5
14,4




DATA SUMMARY FOR:

RFW SAMPLE NO:

SAMPLE DESCRIPTION:
ANALYSIS:

0il/Grease (wet Basis), ug/g
TOX, ug/g

Pb, mg/kg

OTIS AFB
822-0120

Sludge

43,800
42,88
333




DATES OF ANALYLSES OF SAMPLES

COLLECTED FEBRUARY 1984

I-82

R F.W. No Parameter Date of Analyses
822-0010 to 0il and Grease 3/5/84
0100 TOX 3/21/84
Phenol 3/2/84
822-0010 to Pesticide/PCB 3/2/84
0060 Cyanide 3/22/84
Metals 3/6/84 to
4/23/84
Phenol 3/2/84
822-0120 0il and Grease 3/5/84
TOX 3/21/84
Pb 3/15/84
8§51-0010 0il and Grease 2/20/84
TOX 3/20/84
Pb 8/24/84
TOC 3/23/84
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DEBQME. COMRLA Y ANTS

inter-office memorandum

TO: Dick Kraybillcc. carter Nulton DATE: 29 January 1985

Les Eng
Earl Hansen

FROM: Judy Porta r"

SUBJECT: ADD'N INFORMATION W.O. No.: 0628-03=-28-00
OTIS A.N.G., BASE

My apologies for not identifying the R.F.W. Nos. in Carter Nulton's
memo of 28 January 1985. R.F.W. No. 8412-982-0010 is your §-1
(Header #12) and R.F.W. No, 8412-392-0020 is your S=-2 (Header #7).
R,F,W, No. 8412-992-0030 is AX Ga:; -0040 is MO Gas; =~0050 is JpP-4;
~-0060 is Diesel Fuel; and -0070 is Heating Fuel.

The lead results are as follows:

R.F.W. NO, SAMPLE DESCRIPTION TOTAL Pb, mg/L
8412-992~0010 Header #12 29.00
8412-992-00290 Header 47 «<Q.50*

*Xen is re-running this sampie today on the AA Furnace to achieve a
- lower detection limit. | :

Also, Carter will have the B/N/A results by tomorrcw or Thursday. They
were scheduled for analysis all aiong.

Les Eng has not given me a definite date as to when the petroleum hydro-
carbon oil and grease will be completed; however, he is in the process

of determining them. As soon as these results are ready, I will tele-
copy them to you.

JAP : bwn

I

91
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\ DESIGNERS CONSULTANTS

inter-office memorandum

TO: Dick Kraybill DATE: 31 January 1985
cc: Rich Johnson (memo only)

Les Eng (memo only)

FROM: Earl M. Hanse

SUBJECT: ACID/BASE/NEUTRAL GC/MS FRACTIONS & W. 0. No.: 0628-03-28-00
LEAD RE-~ANALYSIS ‘
SUMMARY REPORT
OTIS A.N.G.B.

The attached are the results of analysis by EPA Method 625 for two samples
submitted by you for the above-referenced client. Spike recovery information
is also attached. The EPA recommended holding time of 7 days between date of
collection and date of extraction for sample #8412-992-0010 was exceeded by

6 days due to the holiday season. The recommended holding time of 40 days
between extraction and analysis was not exceeded. Sample #8412-992-0020 was
not extracted because of the nature of the sample. Sample #8412-992-0020

was re-analyzed for lead on the AA furnace and a concentration of 36.5 ug/L
was found.

As of this date I have not received any data on the petroleum hydrocarbon oil
and grease analysis. As soon as these are completed, I will forward the re-
sults to you,

EMH:bwm

Attachments

92
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APPENDIX J

FEDERAL AND STATE DRINKING WATER

AND HUMAN HEALTH STANDARIS

APPLICABLE IN THE STATE OF MASSACHUSETTS




GUIDE TO GROUND-WATER STANDARDS
OF THE UNITED STATES

AP1 PUBLICATION 4366

JULY 1983

Prepared by

Ecological Analysts, Inc.
15 Loveton Circle
Sparks, Maryland 21152




3. FEDERAL PROTECTION OF GROUND-WATEP QUALITY

The federa! programs deahing with the prolection of ground-water qualiy are adrunistered largely by the
Environmenta! Protection Agency (EPA' The federal programs which provide the framework for state regi lations
are summarized in this section.

3.1 GROUND-WATER PROTECTION POLICY

At this writing, February 1983, U.S. EPAs final policy on ground-water protection, scheduled tor September 1982
release, has not been published. Based on the proposed strategy pubhished by EPA in November 1980 and recent
press releases, it appears that EPA wili be implementing a policy that would give the states lsad responsibility in
the protection of ground-water quality. EPAs efforts apparently will be focused in three major areas:

1. Development of an internally consistent federal approach 1o ground-wzter protection

2. Monitonng. research anc¢ development eftorts directed toward more comprehensive problem definition and
pew detection, controls, and clean-up technology development :

3. Guidance, coordination, and assistance to states in the development of state pohcies

A significant component of EPA's policy i1s expected to be a ground-water classilication system which could be
used to determine the degree of protection needed for vanous types of ground water Ground-water classification
1s discussad in Chapter 4.

3.2 CLEAN WATER ACT

This statute refers 1o ground-water protection in municipal waste water treatment. planning. and research. programs
hs principal regulatory programs. however, focus on surtace water Section 303 empowers EPA 1o approve states
water quality standards which are based on the states classification of nvers and streams. Many states have included
ground water in their definttion o “waters of the state” for purposes of this act (state summaries) On this basis the
Nationa! (state) Pollutant Discharge Elimination System (NPDES/SPDES) permitiing process may be invocabre for
purposes of ground-water protection. In additon the act empowers EPA to

1. Develop a comprehensive program for ground-water poliution control [Section 102(a)]

2. In cooperation with states, equip ang maintain a surveillance system for monitonng ground-water quality
[Section 104(a)(5)]

3. Provide grants 10 states and area-wide agencies 1o develop ground-water quality management plans to
igentity salt water intrusion and contro! disposa! of poliytants in subsurface excavations, anc cont:o:
disposition of wastes. (May include authonty for comprehensive ground-water management plans,
including conjunctive use with surtace water) [Section 102(c). 208(b)}

4. . Require development of Best Management Practices (BMP) to oontro! nonpomz source ponunon probiem:.
to ground-water quality [Section 208(b)]

5. Develop critena for ground-water quaity conside'nng kind and extent of etiects on health and welfare tfrom
the presence of poliutants [Section 304(a)]

6. Determine information necessary to restore and maintain chemica’, physical. and biologica' integrity of
ground water [Section 304(a)]

7. lIssuz infarmation on the factors necessary 10 restore and maintain chemical. physical, and bioiogical
integrity of ground wate’ {Sections 304(a)(2)]

3.3 SAFE DRINKING WATER ACT

This statute authorizes EPA to se! maximum contaminant levels (MCLs) and monitoring requirements for pubiic
wale’ systems and provides for the protection of undergrounc sources of drinking water The MCLs regulate the
qualty of “linished” water. 1.e.. water as veiive.ed. nC! the gaalily ¢ the _curce water As distussed below the
MCLs have been utiizez by EPA and the states as the bas:s for other regulations dealing with ground-water
quality and protection




3.3.1 Nationa! Interim Primary Drnking Water Regulations

EPA initiated a detailed study of the health effects of vanious contaminants in water soon after the Safe Dn-
Act (SDWA) was signed into law. So that the regulations could include the findings of this and other stug-2=
pnimary drinking waler regulations were to be developed in two stages: an intenm version and a final versio=
interim version of the regulation became effective 24 June 1877. SDWA provides for delegation of authonty to
states. State Primary Drinking Water Regulations must be at least as stnngent as the federal regulations

The National tnterim Primary Dninking Water Regulations define Maximum Contaminant Leve! as the mz-
permissible level of 8 contaminant in water which is delivered to the free-flowing outlet of the utt:mate usz
public water system, except in the case of turbidity (applicable to surface water only) where the mz.

permissible level is measured at the point of entry 10 the distribution system. The MCLs are provided with t=
symmanes.

3.3.2 National Secondary Drinking Water Regulations

These regulations controi contaminants in drinking water that primarity affect the aesthetic qualities reiaz~; .
pubdlic acceptance of drinking water. At considerably higher concentrations of these contaminants. r
implications may also exist as well as aesthetic degradation. The National Secondary Drinking Water Bes.
are not federally enforceable but are intended as guidelines for the states.

Secondary Maximum Contaminant Levels (SMCLs) are defined as the maximum permissible levs
contaminant in water which is delivered to the free-fiowing outiet of the ultimate user of a public wate” <.
Federal and state SMCLs are provided in the state summanes. The states may establish higher or lowe*
which may be appropriate depending upon local conditions such as unavailability of altemnate sources of »-
other compelling factors, provided the public health and weltare are not adversely affected.

3.3.3 Sole Source Aquifer

The Sole Source Aquifer provisions of SOWA allow EPA to designate an aquiier as the sole source of c-
water for an arsa thereby guaranteeing protection from contamination by federally assisted activities
regional, or state agencies can petition EPA lor sole source designation. The EPA Administrator may desiz-
aquiter which is a sole or principal drinking water source if its contamination would create a significant hz-
public health. if the designation is made, no federal money or financiai commitment may be made for an, -
which the Administrator determines may contaminate the designated aguiter through its recharge zo-=
Al this writing, February 1983, EPA has designated the following ten soie source aquifers:

Biscayne Aquiter - Flonda Nassau and Suffolk counties - New Yorx
Buried Valley Aquifer - Mew Jersey Cape Cod - Massachusetts
Edwards Aquiler - Texas Fresno - California

~ Camano Island—Whidbey Island Aquifer- Washington - Ten Mile Cresk - Maryland
Spokane-Rathdrum Aquifer - Washington and Idaha Northem Guam Lens - Guam
The loliowing eighteen are under consideration:

Anzona New York
Santa Cruz, Upper Santa Cruz, Aura-Altar Basins Kings and Queens counties
Cailifornia Sardinia

7y Schenectady
Scotts Valley o
Delaware

hvani
New Castie County Pe;:znm\gieys
Fionda

T
Voiusia - Fioridan Aguiter exas

Camizo-Wilenx Aguiter
iaaho

. T .
Snake River Plain exas and New Mexico

Delaware Basin
Louisiana

Baton Rouge Wisconsin

DeSota Parish Niagara Aquiter |
New Jersey

Coasta! Plain

Ridgewood

Uopper Rockaway




3.3.4 Underground Injection Control

The Underground Injection Contro! (UIC) program regulates the uses of underground injection welis to protect an
underground source of drinking water (USDW). USDW means &n aquiter or its portion which

1. supplies any pubdlic water system or contains a sutficient quantity of ground water 1o supply a public water
system,

2. currently supplies drinking water for human consumption or containg less than 10,000 mg/iter total
dissolved solids; and

3. s not an exempted aquifer (40 CFR 146.0< provides criteria for exemption).

SDWA requires any state designated by EPA as requiring 8 UIC program to develop and submit & state UIC
program for EPA approval. EPA has designated each of the fifty states.

The federal program classifies injection wells as foliows:

Class |—Welis used to inject hazardous waste, or other industrial and municipa! disposal wells which inject
fuids beneath the lower-most formation containing a USDW within one-quarter mile of the wel! bore.

Class li—Wells that inject fluids

1. which are brought to the surface as part of conventional oil or natural gas production and may be mixed
with production waste waters from gas plants, unless those waters are classiied as a hazardous waste at
the time of injection;

2. for enhanced recovery of oil or natura! gas; and

3. for storage of hydrocarbons which are liguid at standard temperature and pressure.

Class llil—Welis that inject for extraction of minerals including

1. mining of sutfur by the Frasch process;

2. in situ production of uranium or other metals. This category includes only in situ production trom ore
bodies which have not been conventionally mined. Solution mining of conventional mines such as stopes
leaching is included in Class V; and

3. solution mining of sals or potash.

Class IV—Wells used 1o dispose of hazardous or radioactive waste into 2r above a formation which contains a
USDW within one-quarter mile of the well. Aiso, welis used to inject hazirdous waste thal cannot be classified
as Class | or Class IV under the above critenia are Class IV wells.

Ciass V—All gther injection wells (40 CFR 146.05(e) and 146.51 provide specific nformation and exemptions)

Underground injection is controlied through the permitting process Censtruction, operation, monitoring and
reporting activities are controlled. individua! state programs are based upcn, and must be essentially equivalent
to. the federal criteria and standards (40 CFR 146).

3.4 TOXIC SUBSTANCE CONTROL ACT

This statute {TSCA) authorizes EPA to restrict or prohibit the manutactur:, distribution, and use of products which
may result in unrsasonable nisk to health and the environment. Although ground water is no!l speciiically named in
the Act EPA has taken the position tha! the protection of health and the environment includes the protection of
ground water,

3.5 FEDERAL INSECTICIDE, FUNGICIOE, RODENTICIDE ACT

This siatute (FIFRA) gives EPA the responsibility to contro! the sale end use of a2l pesticides 10 preven:
unmasonable adverse environmenta anc health ettects. The use ant' disposa’ of pesticide packages ang
containers is also regulated. In deciding whethe: to register, cancel, suspend, or change the classification of a
pesticide. EPA considers a broad range of environmental impacts including those aftecting ground water.




3.6 RESOURCE CONSERVATION AND RECOVERY ACT

The Solid Waste Disposal Act and the Resource Recovery Act of 1970, as amended by the Resourc:

Conservation and Recovery Act of 1876 (RCRA), require EPA to establish a nationai program to regulate the
management of waste matenals.

3.6.1 Solid Waste

Subtitie D of RCRA established a broad-based national program 1o improve solid waste management through tr -
development of state and regional sofid waste management plans. The act offered federa! financial assistance .
states interested in geveloping and implementing a solid waste management plan. The state olans, under feds’-
guidelines, identity respective responsibilities of local, state, and regional authorities, and encourage resourc -
recovery and conservations and the application ana enforcement of environmentally sound disposal practcs:

A major element of the Subtitle D program is the open dump inventory. Section 4005 of RCRA prohibits oge-
dumping. Federal criteria for classitying solid waste management facilities are provided in 40 CFR 257. E=
cannot approve a state solid waste management program with less stringent critena. Solid waste managemen
facilities failing to satisfy the cntena are considered open dumps. In order 1o salisty these critena. a faciliry ¢-
practice (in addition to other environmental considerations) shall not contaminate an underground annking wz::
source beyond the solid waste boundary or beyond an alternative bouncary established by the state or in ¢cou-
persuant to the stipulations of 40 CFR 257.3-4. Tne federal criteria define contamination as an exceedence of tr -
MCLs provided in the Nationa! Intenm Primary Dnnking Water Regulations or an increase in concentration of ar
parameter for which the ambient concentration exceed the MCL. '

3.6.2 Hazardous Waste

EPA has issued a series of hazardous waste regutations under Subtitle C of RCRA (40 CFR 260 t0 267 and 122 :
124). On 19 May 1980, EPA issued a comprehensive set of standards for generators and transporters ¢

hazardous waste and “intenm status” standards for faciiities in existence on 19 November 1880, that trea!, sic—
or dispose of hazardous waste. Such facilities were aliowed to operate under interim status until they received a-
RCRA permit. Subsequently. EPA issued standards for granting RCRA permits to treatment and storage facilities
Standards for land disposal faciliies were issued on 26 July 1982--virtually completing the program fc-

controlling hazardous waste under RCRA.

The standards for permitting lanc disposal facilities were issued ahter a wide range of regulatory options w=
considered. Over a period of several years, EPA proposec two difterent sets of land disposa! standaras =-

solicited comments on vanous issues. On 13 February 1381, EPA issued temporary standards tor new la~
disposa! facilities. The 26 July regulations replace those temporary standards except for Class | undergrour.
inj:sction wells. These will remain subject to the tempo__ra_ry-,_standarq;_gmil final standards are issued.

The regulafiohs consist pnmarily of two complementary sets of performance sta‘ndards
1. Aseto desién and operating standards tailored to each of four types of tacilities
2. Ground-water monitonng and response regulations applicable to a!l land disposal facilities
The design and operating standards implement a liquids management strategy that has two goals:
1. Minimize leachate generated at the facility
2. Remove leachate generated to minimize its chance of reaching ground water
The major requirements include

1. Liner
¢ Requirement: design 10 prevent migration of waste out of the facility during its active life
® Applicability: landfills, surtace impoundments. and waste piles

2. Leachate coliection ang remova!

® Requirement collect and remove leachate from the facility and ensure tha! leachate depth over the linz-
does not exceed 30 centimeters (1 foo!)
® Applicability: landhlls anc waste piles
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3. Run-on and runol contro! systems
® Requirement. design tc control fiow dunng at least 25-year storm
e Apphcability: landhills, waste piles. land treatment

4. Wind dispersal controls
e Requiremen!. cover waste or otherwise manage unit to control wind dispersa!
e Applicability: landfil's. waste piles. ang land treaiment unite *hat contain particulate matter

5. Overtopping controis
® Requirement: prevent overtopping or overtiling
e Applicability: surtace impoundments

6. Disposal unit closure
® Reguirement: tinal cover (cap) over waste unit designed to minimize infiiration of precipitation
e Applicability. langhills and surtace impoundments (it usec for disposal)

7. Storage unit closure
e Requirement. remove waste and decontaminate
® Apphcability: surface impoundments used for treatment or slorage and waste piles

8. Postclosure Care
e Maintain efiectiveness ol final cover
e Operate leachate collection and removal system
e Maintain groung-water monitoring system (and leak detection system where double hiner is used)
e Continue 30 years after closure

The goa! of the ground-water monitoring and response program is to detect anc correct any ground-water
contamination. There are four main elements:

1. A detection monitoring program  hich requires the permittee to install a system to monitor ground water in
the uppermost aquifer 1o determine if a leachate plume has reached the edge of the waste management
area.

2 A ground-water prolection standard is se! when a hazardous constituent is detected The standard
specifies concentration hmits. compliance point, and comphance pernod

3. A comphance monitonng program determines if the tacility is complying with its ground-water protection
standard

4. Corrective action is required when the ground-water protection standard 1s violatec¢! The permitiee must
either remove the contamination or trea! it in place to restore ground-water quahty

Until hazardous waste management facilines are 1ssued permits. existing tacilities wili continue to ¢ perate unde’
interim status standards. Facifities operating under interim status wili be required 1o file Part B applicitions for final
permits.

Under Subtitie C of RCRA. EPA approves state hazardous waste management programs in two phases Phase |
authorization gives states the righ! 10 control transportation and generation of hazardous wasies within their
borders and to regulate existing treatment, storage, anc disposal facilihies. Phase I' authorization includes the
permitting of new taciities.

3.7 COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION, AND LIABILITY ACT

This statute (CERCLA). commonly referted to as Supertund, authorizes EPA to responc to releases or threatened
releases into the environment. including ground walter. of any hazardous substance which may present an
imminent and substantia’' danger to public hea'th. The act provides funds for emergency action and has cos!
recovery provisions
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MASSACHUSETTS

Classification=-Ground water is included in the definition of “Waters of the Commonwealth” as found ir. the
Massachusetts Clean Waters Act. No ground-water classification system is currently in effect. The Waier
Resources Commission is investigating such a system as part of a statewice Giound-Water Management Plan.

Quality Standards—There are no ground-water standards in effect at the present; they are under consideration as
part of a classification system.

Drinking Water Standards-The Department of Environmental Quality Engineering has adopted the federal
primary and secondary drinking water standards.

Appropriation—-The Common Law systermn governs ground-water aflocations in Massachusetts. There are no
permit requirements or limits on the amounts withdrawn by any user. A permit system is under consideration,
however, for the purpose of management and protection of ground-water resources.

Controlled Use Areas~There are none at the present.

Well Construction—Pubtic supply wells must be constructed according to standards of the Department of
Environmental Quality Engineering.

Underground Injection Control-Massachusetts has developed a state UIC program that has been subrnitted for
EPA approval. The Department of Environmental Quality Engineering will be the lead agency in the program. All
injection wells except for Class V wells will not be permitted.

Waste Management Facilities—The solid and hazardous waste management programs are administered by the
Department of Environmental Quality Engineering.

Solid Waste-The Massachusetts Solid Waste Regulations do not state minimum ground-water monitoring
requirements. Permit requirements for siting and operation of disposal sites are such as to prevent ground-
water contamination. Ground-water monitoring may be required on a case-by-case basis.

Hazardous Waste-Massachusetts has received interim status authority for RCRA Phase | and is seeking
Phase 1l authority. The Massachusetts Hazardous Waste Regulations have incorporated EPA ground-water
manitoring requirements (40 CFR 265 Subpart F) by reference.

Sole Source Aquiters—Cape Cod has been designated as such by EPA.

Geological Surveys—

Division of Waterways ' Water Resources Division

Department of Environmental U.S. Geological Survey
Quality Engineering 150 Causeway St.. Suite 1001

One Winter Street Boston, MA 02114

Boston, MA 02114 . 617-223-2822

617-292-5690 District Chiet:

State Geologist: . L - 1.C. James lI
- Mr-Joseph.A. Sinnot - e .

Note: New England District Office for Massachusetts, Maine, New Hampshire, Rhode Island, and Vermont.

References-
Massachusetts Clean Waters Act Massachusetts Hazardous Waste Regulations
(Mass. Gen. Laws, Chap. 21, Secs. 26-53) (CMR, Title 315, Chap. 2)

Massachusetts Solid Waste Regulations
(CMR, Title 310, Chap. 19)

Contacts-

Water Poliution Control Division Mr. Emerson Chandler
Department of Environmental Water Resources Commission
Quality Engineering Department of Environmental

One Winter Street Management
Boston, MA 02108 100 Cambridge Street
617-292-5673 Boston, MA 02202

617-727-3170

No comments on this summary were received from the Commonweaith of Massachusetts.
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MASSACHUSETTS

Monitoring Requirements

Drinking Water Standards

Note "M" denotes monitoring requiremen!. See Section 4.3.

Parameter Solid Hazardous
{(mg/l unless noted) Federal State Quality Standards Waste Waste

Arsenic 0.05 0.05 M
Barium 1.0 1.0 M
Cadmium 0.010 0.010 M
Chromium 0.05 0.05 M
Lead 0.05 0.05 M
Mercury 0.002 0.002 M
Selenium 0.01 0.01 M
Siiver 0.05 0.05 M
Flsoride 1.4-2.4 1.4-24 M
Nitrate (as N) 10.0 10.0 M
Endrin 0.0002 0.0002 M
Lirdane 0.004 0.004 M
Methoxychlor 0.1 0.1 M
Toxaphene 0.005 0.005 M
2.4-0 0.1 0.1 M
2.4.5-TP Silvex 0.01 0.01 M
Trihaloraethanes 01 0.1
Turbidity (TU) 1.0 1.0
Colitorm bacteria —

membrane filter

test (#/100 mi) 1.0 1.0 M
Gross alpha (pCi/l) 15.0 15.0 M
Combined Radium 226

and Radium 228 S.0 5.0 M
Beta and photon

particle activity

(mrem:yr) 4.0 4.0 M
Sodium M M M
Chioride 2500 - 250.0 M
Color (units) 15.0 15.0
Copper. - .. s w0 0 10
Corrosivity Noncorrosive  Noncorrosive’
Foaming agents 0.5 0.5
tron 0.3 0.3 M
Manganese 0.05 0.05 M
QOdor (threshold no.) 3.0 3.0
pH (units) 6.5-8.5 6.5-8.5 M
Sultate 250.0 250.0 M
Tota! dissolved solids 500.0 500.0
Zinc 5.0 5.0
Phenols M
Specific conductance M
Total organic carbon M
Total organic halogen M




ENVIRONMENTAL PROTECTION AGENCY NATIONAL
INTERIM PRINMARY DRINKING WATER REGULATIONS

(40 CFR 141; 40 FR 59565, December 24, 1975; Amenled by 41 FR 28402, July
9, 1976; 44 FR 68641, Novcmber 29, 1979; Corrected by 45 FR 15542, March 11,

1980; 45 FR 57342, August 27, 1980)

Title 40—Protection of Fnvironment
CHAPTER I-ENVIRONMENTAL
PROTECTION AGENCY

SUBCHAPTER D—WATER PROGCHRAMS

PART 141 =NATIONAL INTERIM
PRIMARY DRINKING WATER
REGULATIONS

Subpart A—Gencral
Sec.
141.1 Applicability.
141.2 Definitions.
141.3 Coverage.
141.4 Variances and exemptions.
141.5 Siting requirements.
141.6 Effective dates.

Subpart B—Msaximum Contaminant Levels

141.11 Maximum contaminant levels for in-

organic chemicals.

141.12 Maxispum  contaminant levels for
organic chemicals

141.13 Masximum contaminant levels for
turbidity.

141.14 Mazximum microbiological contami-
nant levels

341.15 Maximum  contaminant  levels for
radium-226, radium 228 and gro<c
alphs particle radioactivity in com-
munity water kystems

141.16 Maxirnmum contaminant levels for beta

particle and photon radicactivity
from man.-made radionuclides in
community waler systems.

Subparf C—Monitoring and Analytical
Requirements ’
3141.2) Microbiological contaminant sampling
and analytical requirements.
Turbidity sampling snd anslytical
requirements.
Inorganic chemical sampling
analytital requirements
Otsanic chemicals ather than total tri-
halomethanes, sampling and analyti-
cal requirements
141.25 Analytical Methods for Radioactivity.
141.26 Monitoring Frequency for Radiocac:
tivity in Community Water Systems.
141.27 Alternative analytical techniques.
141.28 Approved laboratories.
3141.29 Monitoring of consecutive public water
systems.

141.22

141.23 and

141 24

Subpart D—Reporting Public Notification,
snd Record-keeping

Reporting requirements.

Pullic notification of variances. ex-
emptlions, and non-compliance with
rerulations

Record maintensance

14131
141.32

14133

Subpart E—Special Munitoring Rogulsations
for OUrgnnic Chemicals

141.40 Special manitorine for organic chemi-
cals.

Authority: Sees 1412, 1414, 1445 and 1450
of the Public Health Service Act, 88 Stat. 1660
(42 U.S.C. 300¢-1. 300¢-3. 300;-4. and 300;-9).

Subpart A—General
§14..1 Applicalilisy,

This part establishes primary drinking
water regulations pursuant to seclion
1412 of the Public Health Service Act, as
amended by the Safe Drinking Water
Act (Pub. L. 83-523) ; and related regula-
tions applicable to public water systems.

$ 1112 Dchinitions.
As used in this part. the term:

(a) “Act” means the Public Health
Service Act, as amended by the Safe
Drinking Water Act, Pub. L. 93-523.

(b “Contaminant™ mcans any physi-
cal, chemical, biological. or radiological
substance or matter in water.

_¢e) “Maximum contaminant leve)”
means the maximum permicsible devel of
a8 contaminant in water shich is de-
hivered to the free fluning outlet of the
ultimate user of a public water system,
except in the casc of turbid.ty nhere the
maximum permiscible Jevel is measwed
at the point of entry to the distribution
system. Contaminants added to the water

.. under circumstances controlled by the
“user, except those resulting from eorre-

sion of plping and plumbing caused by
water quality, e excluded from this
definition.

(d! “"Person” means an individual,
corporation, company, association, part-
nership, State. municiplity, or Federal
agensy.

(e) “Public water system® mcans »
system for the provision to the public
of piped water for human consumption.
if such system has at lcast fifteen service
connections o regularly serves 2n aver-
age of at least twenty-five individuals
daily at Jeast 60 days out of the year.
Such term includes (1) any collection,
treatinent, storage, and distribution fa-
cillties under contro) of the operator of
such systein and uced primarijly in con-
nection with such system. and (2) any
colleclion or pretreatment storage fac.ii-
ties not under such control which are
ured primarlly in connection vith such
nalein. A public water system is cither

J-9

& “community water svstem”™ ¢
commurity water svstem.”

i) “Com:nunity watler systie.
3 public water system which
least 15 service connections uer -
round residents or regularly
least 25 year-round resideats

1) “Non-community wate:
means 8 public water system
a conununity water system.

tf) ~Sanitary survey” mea-
sltc review of the water sou:
ties, equipment, operation a1z
nance of a public water syst —
purpose of cvaluating the 22
such source, facilities, equ:gs-
eration and maintenance for
and distributing zafe érinkinr

(gr» “Standard szinple™ oo
sliquot of Anished drinking s «*
examiined for the presence of
b.cteria,

th) "State” mceans the a;c:.
Stalc government whizh hzs
lion over public water syster.:
auy period when a State do--
pPrimary enforcement re
pursuant to Scction 1412 o'
termy "State” meaas the Re,
ministrawor. U.S. Fuvironme:. L.
tion Agency.

(1) “Supplier of water” n.
2CTSON Who owns or operalces .

© WAter system.

() “Dose equivalent™ mearn:
uct of the absorbed dose fro~
radiation and such factors as ac
diff{-rences in biological effecti -
to the type of radiation and it-
tion in the body as srecified b
ternational Commission on P..
Units and Measurcments (1CKU

(k) "Rem”™ means the unit
equivalent from ionizing radiatic
total body or any internal organ
system. A “millirem (mrem)” ;.
of arem.

) “Picocurie (pCi)” mean« 11,
tity of radioactive material
2.22 nuclear transformations g1 «

(m) “Gross alpha particle
means the total jadiocac.ivity
alpha particle emicsion a< anfiyr
meaturements on a dry sample

(n) “"Man-made beta particle o
lon. gmnlu;" meouas, all tachic
emitting beta particles and or

{See. 121 2(n))

—-‘_ﬁ
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listed in Mazimum Permiscible By
Burdens and Marimum Permisdble Con
centration of Radionucides in Air or
Water for Occupational Esxposure. NS
Hasndbook 69, except the duughter proxd.
ucts of thorium-232. uranium 235 and
uranium-238.

{0) “Gross bLeta particle activity™
means the total radioactivity due to beta
particle emission as inferred from meas-
urements on a dry sample.

141 FR 28402, July 9.1976)
[141.2 (p)(t) added by 44 FR 6864),
November 23, 1979)

(p) "Halogen™ means one of the chem-
ical elements chlorine. bromine or iodine.

{q) “Trihalomethane” {THM) means
one of the family of organic compounds,
named as derivatives of methane,
wherein three of the four hydrogen’
atoms in methane are each substituted
by a halogen .iom in the molecular
struclure.

(r) “Total trihalomethane. " (TTIHM)
means the sum of the concatration in
milligrams per liter of the
trihalomethane -ompounds
{trichloromethane {chloroform]),
dibromochloromethane,
bromodichloromethane and
tribromomethane [bromoform]). rounded
1o two significant figures.

(s) “"Maximum Tota) Trihalomethane
Potential (MTP)” mcans the maximum
concentration of total trihalomethanes
produced in 8 given waler containing a
disinfectant residual after 7 days at a
temperature of 25° C or above.

{1) “Disinfectant” means any oxidant,
including but not limited to chlorine,
chlorine dioxide, chloramines, and
ozone added to water in any par! of the
treatment or distribution process, that is
intended to kill or inactivate pathogenic
microc ;ganismas.

§1412 Coversge.

This part shall apply to each public
water system, unless the public water
system meets all of the following condi-
tions:

(a) Concists only of diciribution and
storage facilitdes (and does not have any
collcction snd trea'ment facdities)

(b)Y Obtains all of its waler from, but
is not owned or opcratsd by, a public wa-
ter system to which such regulstions
apply:

«¢) Does not scll water to any persoi;
and

(d) Is not a carrier wluch convev:
passengers in interstate commerce.

§141.3

Varlances or exemptions from certain
provisions of these regulations may be
granted pursuant to Sections 1415 and
1416 of the Act by the entity with pri-
nary enforcement responsibility, Provi-
sions under Part 142, Natlional Interin
Primary 'Drinking Water Rcgulations
{mplcmentation- ~subpart E (Varlances)

VYariances and excmplions.

and wabpart T
where FIPA has
respons dhility,

tExemptions) —anpply
pmimnry enforcement

L1415 Shb s reyoircinenin

Before n person miny enter Inte a fi-
nancinl comunitment for or Initiate con-
struction of A new public watler system
or incivase the capacity of an existing
public water system, he snall notlfy the
State and, to lhe cxtent practicable,
avold locating part or all of the new or
expanded facility nt a site which:

fa) 1Is subject to a significant riLk
rory carthquakes, floods, fires or other
disasters which could causc a breakdown
of the publie water system or a portion
thereof; ur

(b} Except for intake structures, is
within the floodplinin of a 100-year flood
or is lower than any recorded high tide
“liere appronviate records exist.

The U.S. Environmental Protectiion
Agency will not seek to override land use
decislons affecting public water systems

siting which are madc at the State or lo-
cal government levels,

§ 141.6 Effective dales.

1141.6 revixed by 44 FR 68641. November 29,

1979

(a) Except as provided in paragraph
(b) of this section. the regulations set
forth in this part shall take effect on
June 24, 1877,

{L) The regulations for total
trihalomethanes set forth in § 141.12{c]
shall take effect 2 years afler the date of
promulgation of these regulations for
community waier systems serving 73.000
or more individuals, and 4 years after
the date of promulgaticn for
communities serving 10.000 to 74.999
individuals.

(c) The regulations set forth in 141.11

" {a). (c) and {d): 141.14(a)(1); o

141.34(b)(1){c); 141.14(b)(2){i): 141.14(d):
141.21 ‘¢), (c) end (!). 141.22 () and {e);
141.23 (a)(3] and (a){4). 141.23(f);
141.24(8)(3); 141.24 (e} and (f); 141.25(e):
141.27(a): 141.28 (a) and (b): 141.31 (a).
I=). {d) and [e); 141.32{b})(3): and
141.32(d) shall teke effect immediately
upon promulgation

(d) The regulations set forth in 141.41
shall take effect 18 months from the date
of promulgation. Suppliers must
complete the first round of sampling and
reporting within 12 months {ollowing the
efTective date.

(e) The regulations set forth in 141.42
shall take effect 18 months from the date
of promulgation. All requirements in
141.42 must be completed within 12
months following the effective date.

{141.6 (c)-(e) added by 45 FR ‘57342,
August 27, 1980

Eﬂv-lbﬂf

Subpart B—Maximum Contaminant Leyels

§ 11101 . Maximum econtaninant Jee
Jor Inovrganic eheniicala

{e) The MCL for nitrate Is applicable
to both community water systems and
non-community waler systems except a.
provided by in paragraph [d). The Jevels
for the other organic chemicals apply
only to community water systems.
Complience with MCLs ‘or inorgenic
chemicals Is calculated pursuent to
§141.23,

[141.°1ta) amended by 45 FR 57342.
August 27, 1980}

(b) The following are the maximura
contaminant Jevels for inorganic chemi-
cals other than fluoride:

Level,
miliigroans
Containinant per hier
ATSENIC e meen 0.05
Barlum e 1.
Cadmium oL __e... o 010
ChromiIUM (.ot e 0. 05
Lesd i 0 cS
Mercury L o eme. 0 o2
Nitrate (88 N) oo 10,
Selenlum ... 0.01
BUVer o e Q.05

(c) When the annual average of the
maximum dully air temperatures for the
location in which the community wster
systemn Is situated is the following, the
maximum contaminant levels for fiuorice
are:

i DI AT P TTIYS Level,
.I.)-ilni Dy Ur s milbemry
Yalwoubeat per Lidyr

SO T and alow,

IXTSLEE DA "
Ao 3N .. sn
Wrtesuh | .. 1
Wlte Tl 0 1L
R T2 T . 1 e

(c) Fluoride at optimum levels in
drinking water has been shown to have
beneficial effects in reducing the
occurrence of tooth decay.

{141.11 (¢) amended by 45 FR 57342,
August 27, 15K80)

(d) At the discretion of the State,
nitrate levels not to exceed 20 mg/) may
be sllowed in & non-community water
system if the supplier of water
demonstrates to the satisfaction of th»
State that

(1) Such water will not be available to
children under 8 months of age: and

(2) There will be continuous posting of
the fact tha! nitrate levels exceed 10
mg/] and the potential health effects of
exposure; and

{3) Local and State public heslth
euthorities will be notified annually of
nitrate levels that exceed 10 mg/l: and

(4]1 No adverse health effects shall
result.

114131 (d) added by 45 FR 37342. Aurust
27.1950)

|Sec. 141 11(c¢)(a))

233
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§ 141.12 Maxlmum contaminant levels for
{ organic chemlcals.

114) 12 revined by 43 FR 6BGAL. November 24,
197y,

The following are the maximum
contaminant levels for organic
chemicals. The maximum contaminant
levels for organic chemicals in

Gparagraphs (a) and (b) of this scction _
spply toall community water systems.
Complionce with the maximum
contaminant levels in paragraphis {a)
and (b} is calculated pursuant 1o
§ 141.24. The maximum comtaminant
level for total trihalomethanes in  _
paragraph (€] of this section’applics only
Jdo community waler systems which
serve a population of 10,000 or more”
individuals and which add a
disinfectant {oxidant) to the water in
any part of the drinking waler treatment
process. Compliance with the maximum
contaminant [evel for total
trihalomethanes is calculated pursuant
to § 141.30.

Level,
millicroms
per liter

ta) Chlorinated hydrocarbons:

Endrin (1.2.3.3.10. 10-hexachloro- 0 nNO2
6.7-epoxy-1.4. $2.5.6.7.8. Ba-octa- 04’ffb
hydro-1.4-endo. endo-3.8-dimeth.
ano naphthalene).

Lindane (1.2.3.4.5.6-hexachlorocy- 0301,
clohexane. camma icomer). Hre

Nethoxyehlor 131.1.1.Trichloro-2. 2. 0.1
bic [p-methovs phenvi]ethane) ]oe ffb

Toxaphene 1C,,H, . Cl,-Technical 0.00%
chiorinated camphene. 67-6% per- SWL
cent chlorine:

(by Chlorophenoavs.

2.4.D tZ.3-Dichlurophenoay acelsc 01
acid) lve

2.45TP Sihvexr 12,45 Trichloro: 001
phenosy propionic acids. /p,'L

 —

(f) Total trihalomethanes (the fum of

the concentrations of bromodichloro-
methane. dibromochlioromethane. tri-
bromomethane (bromoform) and 1trn-

chloromethane ichloroform) 0.10 me 1.
1141 121¢r #dded by 33 FR €864, November
29, 1979}

§141.13 "Maximum contaminasnt Jevels
for turbidity. .

The maximum contaminant levels fo
turbidity are applicadble to both commu-
nity satcr systems and non-community
water systems using surface waler
sources in whole or in part. The maxi-
mum contaminant levels for turbidity
{n drinking water, measured at a repre-
seniative entry pointis) to the dictribu-
tion system_ ure

(a) One turbidity unit (TU), as de-

...30 24 B8O

coliform bacteriz,

[141.14tanl)
August 27, 1980}

“

——

termined by nomoenthly nverage pursuant
o § 14120,
turbldity untt= may be allowed §f the
rupplier of water ean demonstiate to the
Bate that the hicher tinbidity docs not
do any of the following:”

exvept that five or

(1 Juterfere with disinfoction;

(2) Ievent maintenance of an effec-
tive ditInfectant apgent throughout the
distributton system; or
with microblological

(3) Inlerfere

determinntions,

{b) Five turbidily units based on an
averape for two consecutive days pursu-
ant Lo § 141.22.

§141.14 IMaximum microbivlugical con-

duminunt levels, ™

The maximum contaminant levels for
applicable to com-
munity wnter svstems snd non-com-
munity watcer systems, are as follows:

(38) When the membrane filter tech-
nique pursuant to §141.21(a) is used,
the number of coliform bacteria shall
not excecd any of the follow!ng:

(1) One per 100 milliliters as the
arith netic mean of all samples
exgmined per compliance period
pursuan! to § 141.21(b) or {2). except
that, at the primacy Agency’s discretion
systems required to take 10 or fewer
samples per month may be authorized to
exclude one positive routine sample per
month from the monthly calculation if:
{i) &8s approved on a case-by-case basis
the State determines and indicates in
writing to the public water system that
no unreasonable risk to health existed
under the conditions of this
modification. This determination should
be based upon 8 number of factors not
limited to the following: (A) the system
provided and had maintained an active
disinfectant residual in the distribution
system, (B) the potential for v
contamination as indicated by a
sanitary survey, and (C) the history of
the water quality al the public waler
system (e.g. MCL or monitoring
violations); (ii) the supplier initiates a
check sample on each of two
conscculive days from the same
sampling point within 24 hours after
notification that the routine sample is
positive, and each of these check
samples is negative: and (iii) the origina)
positive routine sample is reported and
recorded by the supplier pursuant to
§ 141.31(a) end § 141.33(a). The supplier
shall report to the State its compliance
with the conditions specified in this
paragraph shd a summary of the
corrective action taken to resolve the
prior positive sample result. If a posilive
routine sample is not used for the
monthly calculation, enother routine
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fewgsd

revised by 45 FR 357342,

. and [C) tae original positive routine

132

sample must be anelyzed for com)!
purposcse. Thls provision mey be v
only once during two consccutive
compliance penods.

(2) Four per 100 mithlilers o
thnn one sample when Jess than .
exninined per month; or

(3) Four per 100 milliliters in
than five pcreent of the samples
20 or more are ¢xamined per mor.
" (b)Y (1) When the fermentation
mcthod and 10 millliter standard
tions pursuant to §141.21(a) sre
coliform bacteria shall not be pre:-
any of the following:

(141.3301)T K01 reviced by 45 FR L
August 27, 1ys0]

(i) More than 10 percent of the
portions (tubes) in any one month,
pursuant to § 141.21 (b] or (c) excep
that, at the State's discretion, sysic -
required to leke 10 or fewer sarzy.-
month may be authorized to excluz
positive routine sample resulting in - -
or more positive tubes per montk &-
the monthly calculstion if: (A) as
spproved on & cese-by-case basis &
State delermines and indicates in
writing to the public water system th.
no unreasonsble risk to health existe-
under the conditions of this
modification. This determination st
be based upon a number of factors -
limited to the following: (1) the sys'c
provided and had maintained an ec:.
disinfectant residual in the distibu:: -
systemn, {2) the potential for
contamination as indicated by a
sanitary survey, and (3) the history ¢’
the water quality at the public wate:
system (e.g. MCL or monitoring
violations): (B} the supplier initiz'e-
check sample on each of two
consecutive days from the samplin;
point within 24 hours after notificat; -
that the 1outine sample is positive, &-

each of t'iese check samples is negat. .

sample is reported and reccrded by o
eupplier pursuant to § 141.31(a) end

§ 141.33(a). The supplier shall report
the State its compliance with the
conditions specified in this paregraph
and report the action teken to resolve
the prior positive sample result. If a
positive routine sample is not used {o;
the monthly calculation. another routir
sample must be enalyzed for complia-
purposes. This provision may be used
only once during two consecutive
compliance periods.

(1) three or more portlons {n =
than one sample when less than 20 «.
nles are examined per month: or

(1il} three or more porlions {n r
than five percent of the samples w

20 or more samplcs are cxamined
month.

(2)

When the fermentation

[Sec 141.14(b}(2))
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Water Quality Criteria Documents;
Availability
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ENVERONMENTAL PROTECTION
AGENCY

[FRL 1623-3)

Water Quality Criteria Documents;
Avallabliity .

AGEINCY: Environmental Protection
Agency.

ACTION: Notice of Water Quality Criteria
Documents.

SUMMARY: EPA snnounces the
availability and provides summaries of
water quallty criteria documents for 64
toxic pollutants or pollutant categories.
These criteria are published pursuant to
section 304(a)(1) of the Clean Water Act.
AYARABILTY OF DOCUMENTS:
Summaries of both aquatic-based and
health-based criteria from the
documents are published below. Copies
of the complete documents for
individual pollutants may be obtained
from the National Technical Information
Service (NTIS), 5285 Port Royal Road.
Springfield. VA 22181, (7034873650} A
list of the NTIS publication order
numbers for all 84 criteria documents is

published below. These documents are - -

also available for public inspection and
copying during normal business hours
at: Public Information Refereace Unit.
U.S. Environmental Protection Agency.
Room 2404 {rear), 401 M SL, S.\V.,
Washington, D.C. 20460. As provided in
40 CFR Part 2, a reasonable fee may be
charged for copyirg services. Copies of
these documents are aiso available for
review in the EPA Regional Office
libraries. ]

below. nequests sent to that office will
be forwarded to NTIS or returned to the
sender.

1. Acenaphthene, PB81~117269.

2. Acrolein. PB81-117277.

3. Acrylozitrile, PB31-11728S.

4. Aldrin/Dieldrin, PB81~117301.

S. Antimeny, PB81-117319.

8. Arsemnc, PB81-117327.

7. Asbestos, PB81-117335.

8. Benzene, PBB1-117293.

9. Benz:aine. PR81-117343.

10. Beryliium. PB81-117350.

11. Cadmium, PB81-117388.

12 Carboa Tetrachioride, PB81-
117378.

13. Chlordane, PB81-117354.

14. Chlorinated barzenes, PB81-
117382,

18. Chlorinated ethanes. PB81-117400.

16. Chloroalkyl ethers, PB81-117418.

17. Chlorinated naphthalene, PB81-
117428,

18. Chlorinated paenols. PB21-117434.

19. Chlorofcrm. PE81-117342.

20. 2-chlcrophernol. FB31-117459.

21. Chromium. PB81-117487,

22 Copper, PB81-117475,

23. Cyanides, PB81-117483.

24. DDT, PB81-117481.

23%. Dichlorobenzenes, PB81-~1173509.

28. Dichlorobenzidine, PE81~117517,

2. Dichloroethylenes, PB31-117525.

28. 2.4-dichlorophenol. PB81-117533.

29. Dichloropropanes/propenes, PB81-
117541,

30. 2.4-dimethylphenol, PB81-117558.

31. Dinitrotoluene, PB31-117568.

32 Diphenylhydrazine, PB81-117731.

33. Endosulfan, PB81-117574.

34, Endrin, PB81-117382.

3s. Ethylbenzene, PB31-117590.

38. Fluoranthene, PB31-117608.

37, Haloethers, PB81-117618.

a3, Halomethanes, P281-117624.

39. Heptachlor, PB81-117832

40. Hexachlorobutadiene, PB81~
117640.

41. Hexachlorocyclohexane, PB81~
117657,

42 Hexachlorocyclopentadiene, PB81-
117685.

43. Isophorone, PB81-117673.

44. Lead, PB81-117681.

45. Mercury, PB81-117699.

- - 46. Naphthalene, PB81-117707.

47. Nickel, PB81-117715.

48. Nitrobenzene, PB81-117723.

49. Nitrophenols, PB81-117749.

50. Nitrosamines, PB81-117738.

51. Pentachlorophenol, PB81~117764.

52. Phenol PB81-117772.

53 Phthalate esters. PB81-117780.

$4. Polychlorinated biphenyls (PCBs).
PB81-117798. )
. 85, Polynuclear sromatic
hydrocarbons, PB81-1178C5.

56. Selenium. PB81-117814.

§7. Silver, PB31-117822.

58. Tetrachloroethylece. PB81-117830.

59. Thalliurs, PB31-117848.

60. Toluene, PB81-117855. --
.- 81, Toxaphene, PB81-117863. "~

82 Trichloroethylene. PB81-117871.

83. Vinyl chloride. PB81-117889.

84. Zinc, PB81-117897.
POR FURTHER INFORMATION CONTACT:
Dr. Frank Gostomski. Criterie and
Standards Division (WH-385), Uzited
States Environmental Protection

Background :

Pursuant to section 304(a){1) of the
Clean Water Act. 33 U.S.C 1314(a)(1).
EPA is required to periodically review
and publish criteria for water quality
accurately reflecting the latest scientific
knowledge:

{A] on the kind and extent of all
ideatifisbie eifects on heaith aad welfare
winciuding. but ot limited to. plankton. fish,
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shellfiah wildlife. plant iy, shorelizes.
beaches. esthetics, and recrsation which sy
‘be expected from the presenca‘of pollutanis
in any body of water, Including groundwste:.
{B) on the concentration and dispersal of
llutants. or their byproducts. through

iological, physical. and chemical processes.
and (C) on the eflects of pollutants on
biological community diversity. productviry,
and stability, including Information on the
factors affecting rates of eutrophication and
rates of organic and Inorganic sedimentation
lor varying types of receiving waters.

EPA is today announcing the
availability of criteria documents for 64
of the 63 pollutants designated as toxic
under section 307(a)(1) of the Act The
document on TCDD (Dioxin) will be
published within the next month after
review of recent studies. Criteria for the
section 307{a)(1) toxic pollutants being
published today will replace the criteria
for those same pollutants found in the
EPA publication. Quality Criteria for
Woter, (the “Red Book."”) Criteria for ail
other pollutants and water constituents
found in the "Red Book" remain valid
The criteria published today have been
derived using revised methodologies for

_ determining pollutant concentrations

that will when not exceeded,
reasonably protect buman heaith and
aquatic life. Draft criteria documents
were made available for public
comment (44 FR 153928, March 15, 1973,
44 FR 43660. July 25. 1979. 44 FR 56628,
October 1, 1979). These final criteria
have been derived after consideration ¢+
all comments received.

These criteria documents are also
lssued in satisfaction of the Settlement
Agreement in Notural Resources
Defense Council. et al. v. Trzin, 8 ER.C.
2120 (1976). modified. 12 E.R.C. 1823
{D.D.C. 1979). Pursuant to paragraph 11
of that agreement. EPA is required to

.publish criteria documents for the 65
‘pollutants which Congress. in the 1577

amendments to the Act, designated as
loxic under section 307(a)(1). These
documents contain recommended
maximum permissible pollutant
concentrations consistent with the
protection of aquatic organisms. human
beaith. and some recreational activities.
Although paragraph 11 impases certain

Joligations oa the Agency. it does nct

reate additional authority.

The Development of Water Quality
Criteria

Section 304(a)(1) criteria contain two
essential types of information: (3
discussions of available scientufic data
on the effects of pollutants on public
health and weifare. aquatic life and
recreation. and (2) quanutative
conceatrations or qualitative
assessments of the pollutants in water
which will generally ensure water

___—
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‘o nyLe
quality udegquate 1o support s specified
waterose-Under section 304{8)(1). these
criteria are based solely on data and
scientific judgments on the relalicnskip
between pollutant concentrations and
environraental sand buman health
effects. Criteria values do pot reflect
considerations af ecozamic or
technological feasibiiity.

Publication of water quality criteria of
this type has been 8n ongoing process
which EPA. and its predecessor Agency,
the Federal-Water Pollution Control
Administration. have been engaged in
since 1968. At that time the first Federai
compilation of water quality criteria. the
so-called “Green Book™ (Warer Quality
Criteric). was putlished. As now, these
csiteria contained both narrative
discussions of the environmental effects
of pollutants on & razge of possible uses
and concentrations of poliutants
nesessary 10 support these uses. Since
that time. water quality criteria have
besa revised and expanded with
publication of the “Blue Book™ f1ater
Quality Criteria 1972) in 1973 and the
Red Book" (Quality Criteria for Weter)
in 1976 :

Since publication of the Red Book
there have been substantial changes in
EPA's approach to assessing scientific
deta end deriving section 304(2}(1)
criteria. Previous criteria were derived
from a limited data base. For many
pollutants, an aquatic life criterion was
derived by multiplying the lowest
concentration known o have acute
lethal effect on half of a test group of an
aquatic species (the LCS0 value) by an
spplication factor in order to protect
against chronic effects. If data showed a
substance to be bicaccumulative or to

”~

have otker significant long-term effects, - .

a factor was used to reduce the
indicated concentrations 1o a level
presumed to be protective. Criteria for
the protection of human health were
similariy derived by considering the
pollutants’ acute. chronic. and
bioaccumulative effects on non-human
rcammels and humans.

Although a continuation of the
process of criteria development. the
criteria published today were derived
using revised methodologies
{Guidelines) for calculating the impact
of pollutants on human health and
aquatic organisms. These Guidelines
consist of systematic methods for
assessing valid aad sppropriate date
concerning acute and chronic edverse
effects of pollutants oo aguatic
organisms. ron-hunar mammals. and
humar.s. By use of these data in
prescribed ways. criteria are Jormulated
to protect aguatic iife and humanp heaita
from exposure to the pollutants Fer

some pollutants. bioconcentration
properties are used to formuiate criteria
protective cf aquatic life uses. For
almost ali of the pollutants,
bioconcentration properties are used to
assess the relative extent of hurnan
exposure to the pollutan! either directly
through ingestion of water or indirectly
through consumption of aquatic:
organisms. Human health criteria for
carcinogens are presented as
incremental risks 1o man assaciated
with apecific concentrations of Lhe
pollutant in ambient water. The
Guidelines used to derive ctiteria
protective of aquatic life end human
hea!th are fully described in appendices
B and C. respectively, of this Notice.
The Agency believes that thse
Guidelines provide criteria wh ch more
sccurately reflect the effects of these

. pollutants on human health and on

aquatic organisms and their uses. They
are based on & more rational and

consistent approach for using scientifiz
data. These Guidelines were developed

" by EPA scientists in consultation with

scientiss from outside the Agency and
they have been subjected to intensive
public comment.

Neither the Guidelines nor the criteria
are considered infiexible doctrine. Even
at this time. EPA is taking action to
employ the resources of peer review
groups, including the Science Advisory
Board. to evaluate recently published
data, and EPA is conducting its own
evaluation of new data to determine
whether revisions to the criteria
documents would be warranted.

The criteria published today are
based solely on the effect of a single
pollutant. However, pollutants in
combination may have different effects

‘because of synergistic, additive, or

antagonistic properties. It is impossible
in these documents to quantify the .
combined effects of these pollotants,
and persons using criteria should be
aware that site-specific analvsis of
actual combinations of pollutarnts may
be necessary to give more precise
indications of the actual environmental
icupacts of a discharge.

Relationskip of the Section 304(a)(1)
Criteria to Regulatory Programs

Section 304(a)(1) criteria are not rules
and they have no regulatory inpact
Rather. these criteria present scientific
data and guidance on the enviromental
effect of pollutants which can be useful
1o derive regulatory requirements based
on considerations cf water qualty
fmpacts. Undes the Clean Water Act
these regulatory requiremesnts may
include the promulgation of water
quaiity-based effiuent limitations urder
seciicn 302 weter quaiity standards
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under section 303. or toxic pollutent
effluent standards under seclen 227,
States are encouraged to bezin to
modify or I necessary, deveiop rew
programs pecessary to suzport the
implementation of regulatory conto's
for toxic pollutarts. As appropriate.
States may lncorporate critesia for tox
pollutants, besed on this guidance. in:
their water quality standards.

Section 304(a}{1) criteria have beer
most closely gssociated with the
development of Stale water quality
standards, snd the “Red Booh™ value
have, in e past been the basis for
EPA's assessmezts of the adecuacy -
State requirements. However, EP2, i:
now compleling a3 major review of ii:
water quality standards pclicies and
regulations. Afier corsideration of
comments received on an Advance
Notice of Proposed Rulemaxing (43 7
29588, July 10, 1978) end the éraft
criteria documents, the Agency inten-
to propose, by the end of tus vea:. 2
revised water quality standards
regulation which will clarify the
Agency's position on a pumber of
significant standerds issues

With the publication of these crite-
bowever. {t is appropriate to discuse
EPA's current thinking on stardarcs
issues relating to their use. This
discussion does pot establisk pew

. regulatory requirements and is intenc

as guidance on the possible uses of
these criteria and an indication of fu*
rulemaking the Agency mav undert:z-
No substantive requirements will b=
established without further coperil-
for public comment.

Water Quality Standards

. Section 303 of the Clean Water Ac:
provides that w: ter quality standascs
developed for all surface waters. A
water quality standard consists
basically of two parts: (1) A "desiznz
use” for which the water body is tc &
protected (such as “agricultural.™
“recreaticn” or “fish and wild.ife"}. 2
{2) “criteria” which are numerics!
pollutant concentration Limits or
narrative siatements necessary to
preserve or achieve the designated us
A water quality standard is deveiope:
through State or Federa] rulemakis;
proceecings and must be translatec .-
eriorceable effiuent limitations ir 2
point scurce (NPDES] permit or mz
form the basis of best manageme=:
practices spplicable to nonpo:nt sou-:
under section 203 of the Ac:.

Relationship of Section 3C~(=12
Criterio to the Criteric Co=p2onert ¢
State Water Queiity Stencercs:

In the ANPRM. EPA arroucced s |
policy of “presumpuve eppiicebiin " . |




-
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section 304{a)(1) criteria codified la the
“Red Book."~ Presumptive applicability
meant that a Stata had to adopt s
criterion for a particular water quality
paramater at least as stringent as the
recommendation {n the Red Book unless
the State was able to justify a less

“stringent criterion based on: natural -
background conditions, more recent
scientific avidance, or local. site-specific
information. EPA is rescinding the
policy of presumptive applicability
because it bas proven to be too
inflexible {n actua] practics.

Although the section 304(a)(1) criteria
represent a rexsonable estizmate of
pollutant concentrations consistent with
the maintenance of designated water
uses, States may spprapriately modify
these values to reflect local conditions.
In certain circumstances, the criteria
may not accurately reflect the toxicity of
a pollutant because of the effect of local
water quality characteristics or varying
sensitivities of local populations. For.
example. in some cases, ecosystem
adaptation may enable 2 viable,
balanced aquatic population to exist in
waters with high natural beckground
levels of certain pollutants. Similarly,
certain compounds may be more or less
toxic in some waters because of
differences in alkalinity. temperature,
hardness. and other factors.

Methods for adjusting the section
304(a)(1) criteria to reflect these local
differences are discussed below.

Relatiorship of Section 304(al(1]
Criteric to Designcted Water Uses:

The criteria published today can be
used to support the designated uses
which are geperally found in State
standards. The following section
discusses the relationship between the -
criteria and individual use
classifications. Where s water body is
designated for more than cne use.
criteria necessary to protect the most
sensitive use should be applied.

1. Recreation: Recreational uses of
water include such activities as
swimming. wading. boating and fishing.
Although insufficient data exist on the
effects of toxic pollutants resulting from
exposure through such primary contact
as swimming. section 304(a)(1) crileria
based on human health effects may be
used to suppor! this designated use
where fishing is included in the State
definiticn of "recrestion.” Ia this
situation caly the portion of the critenon
based on fish consumption should be
usec.

2. Prctecuon erd Propegeticn of Fush
c=d Other Aquctic Life: The section
304(a2;;1) eiteria based on toxicity to
acuatiz lifs maw be used direct’y 19
suppCri this cesignated use

3. Agriculturol and Industrial Uses:
‘The section 3C4{a)(1) criteria were not
specifically developed to reflect the
irpact of pollutants on agricultural and
{ndustrial uses. However, the criteria
developed for human bealth and aquatic
life are sulficiently stringent to protect
these other uses. States may establish
criteria specifically designed to protect
these uses.

4. Public Water Supply: The drinking

. waler exposure component of the

human health effects criteria can apply
directly to this use classification or may
be appropriately modified depending
upon whether the specific water supply
system falls within the auspices of the
Safe Drinking Water Act’s (SDWA)
regulatory control, and the type and
level of treatment imposed upon the
supply before delivery to the consumer.
The SDWA controls the presence of
toxic pollutants in finished (“end-of-
tap”) drinking water. A briel description
of relevant sections of this Act is
necessary to explain how the SDWA
will wark in conjunction with section
304({a)(1) eriteria in protecting human
heakth from the effects of toxics due to
consumption of water.

Pursuant to section 1412 of the SDWaA,
EPA has promulgated “Nationel Interim
Primary Drinking Water Standards™ for
certain organic and inorganic
substances. These standards establish
"maximum contaminant levels”
(*MCLs™) which specify the maximum

~ permissible level of a contaminant in

water which may be delivered to a user
of a pubiic water system now defined as
serving a minimum of 25 people. MCLs
are estiblished based on consideration
of a range of factors including not only

- the heslth effects of the contaminants

but also technological and economic
feasibility of the contaminants’ removal
from the supply. EPA is required to
establish revised primary drinking water
regulations based on the effects of a
contaminant on human health, and
include treatment capability. monitoring
availability, and costs. Under Section
1401(1)(D)(i) of the SDWA. EPA is also
allowed to establish the minimum
quality criteria for water which may be
taken into a public water supply system.
Section 304(a){1)} criteria provide
estimates of pollutant concentrations
protective of human health. but do not
consider treatment technology. costs
and other feasibility factors. The section
304(a)(1) criteria also include fish
bioaccunulation and consumption
factors in addition to direct human
dninking water intaxe. These numbers
were not developed to s2rve as “end cf
tap” drinking water standards. and they
have no rez=latory sien:ficance under
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- . they exist for the pollutants of concer),

the SDWA. Drinking water stasdards  * .
are established based on considerations. i
Including technological and economic i
feasibility. not relevant to section
304(a)(1) criteria. Section 304{a)(1)
criteria may be analogous to the
recommended maximum contaminant
levels (RMCLs) under section
1412(b}{1)(B) of the SDWA in which.
based upon a report from the National
Academy of Sciences, the Administrator
should set target levels for contaminan?s
in drinking water at which “no known o-
anticipated adverse effects occur and
which allows an adéguate margin of
safety™. RMCLs do not take treatment.
cosl. and other feasibility factors icto
consideration Section 304(a)(1) criteria
are, in concept, related to the Lealth-
based goals specified in the RMCLs.
Specific mandates of the SOWA such as
the consideration of multi-media
exposure, as well as different methods
for setting maximum contaminant levels
under the two Acts, may result in
differences between the two numbers.

MCLs of the SDWA., where they exist.
control toxic chemicals in firished
drinking water. However, because of
variations in treatment and the fact tha!
only a relatively small aumber of MCLs
have been developed, ambient water
criteria may be used by the Stales as a
supplement to SOWA regulations. States
will have the option of applying MCLs.
section 304{a}{1) human health effects
criteria. modified section 304(a){1)
criteria or coatrols more stringent thaa
these three to protect against the sffects
of toxic pollutants by ingestion from
drinking water.

For untreated drinking water supgiies,
States may control toxics in the ambien:
water through either use of MClLs (if

section 304{a)(1) humsn health effects
criteria. er a more strigent contaminacz
level than the former two options.

For treated drinking water supplies
serving less than 25 people. States may
choose toxics control through
applicaticn of MCLs (if they exist lor the
pollutants of concemn and are attainable
by the type of treatment) in the finished
drinking water. States also have the
options o control toxics in the ambient
water by choosing section 304{a){1.)
criteria. adjusted secticn 304{a)(1)
triteria resulting from the reduction of
the direct drinking water exposure
compenent in the criteria caizulation iz
the extent that the treatment procedure
reduces the level of pollutants, cr a mere
stringent contaminant level than the
former three optiors.

For treated crinking water susplies |
serving 25 people or greater, States mus! |
cortrel tox:cs dowT to levels at leas: as
siringent as MCLs {where thev evis! fz:
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the pollutants of concern) in the finished
drinking water. However, States also
have the options to control toxics in the
ambieat water by choosing section’
304(a){1) criteria, adjusted section
304(a){1) criteria resulting from the
reduction of the direct drinking water

sure component in the criteria
calculation to the extent that the
treatment! process reduces the level of
pollutants. or s more stringent
contaminant level than the former three
options.

Inclusion ¢f Specific Pollutants in Stcte
Stendards:

To date. EPA has not required toat a
S:ate address any specific pollutant in
its stendards. Aithough all States have
established standards for most
ccaventional peoliutants, the treztment of
texic pallutants has been much less
extensive. In the ANPRM, EPA
suggested a pelicy under which States
would be reguired to address a set of
pollutants and incorporate specific toxic
peilutant criteria into water quality
standards. If the State failed to- -
incorporate these criteria, EPA would
proTiuigate the standards based upon
these criteria pursuant to section
303(c){1){B).

In the forthcoming proposed revision
1o the ws'ler quality standard
regulations, a significant change in
poiicy will be proposed relating to the
incorporaticn of certain pollutants in
State water quality standards. This
proposal will differ from tie proposal
made in the ANPRM. The ANPRM
proposed 22 EPA-published List'ef
polistents for which States wouid have
had to develop water quality standards.
This list might have contained some (or
ali} of the 63 toxic pollutants. However,
the-revised water quality standards -

" regulation will propose a process by
which EPA will eseist States in
identifying specific toxic pollutants
reguired for assessment for possible
inclusion in State water quality
standards. For these pollutants, States
will have the option of adepung the
published ciiteria or of adjusting those
cnteria »ased on site-specific enalysis.

These pollutants wotld generally
represent the greatest threst to
sustaining a heaithy, balanced
ecosysiem in water bodies or to human
health due to exposure directly or

“indirectlv irorc water. EPA is currently
developing a process to determine
which poliutants a State mus! assess for,
possible inclusion in its water quality
stancards. Relevant factors mght
include the toxicity of the pollutany, the
frequency and concentretion of its
discharge. its geograplucel dsibutior,
the breadth of date underlying the

scientific assessment of its aquatic life
and human bealth effects. and the
technological and economic cepacity to
controi the discharge of the pollutant.
For scme of the pollutants. all States
may be required to assess them for

possible inclusion in their standards. For

others, assessmen? would be restricted
to States or limited to specific water
bodies where the pollutants pose a
particular site-specific problem.

Criteris Modificaion Process
Flexibility is available in the

‘application of these and any other valid

water quality criteris to reguls tory
programs. Although ia scme cases they
may be used by the Siztes as developed.
the criteria may be mocified to refect
local enviroomental conditions and
buman exposure patterns before
incorporation into programs such as
water quality standards. If sigrificant
impacts cf site-specific water Quaiity
conditions in the toxicities of poliutants
can be cemonstrated or significandy
different exposure patterns of these
pollutants to humans can be shown,
section 304(a)(1) criteria may be
modided to rellect these local
conditions. The term “locel” may refer
to any appropriate geographic erea
where common aquatic envircnmental
conditions or exposure patierns exist.
Thus, “local” may signify a Statewide.
regional. river reach, or entire river
basin area. On the other hard. the
criteria of some pollutants might be
applicable nationwide without the need
for adaptation to reflect local
conditions. The degree of tuxicty
tcward aguatic organisms and humans
characteristic of these poliutants wauld
not change significantly due to local
water quality conditions.

- EPA is examining a series of

environmental factors or water quahity
paramelers which might realistically be
expeciad to affect the laboratory-
derived water quality criterion
recommendation for a specific pollutant.
Factors such as hardness. pH.
suspended solids, types of aquatic
crganisms present. etc. could impact on
the chemical's effect in the aquatic
enviroament Therefore, local
information can be assembled and
snalyzed to adjust the criterion
recommendation if pecessary.

The Guidelines for deriv.ng critena for
the protection of aquatic li'e suggest
seversl approaches for modifying the
criteria. Firsl toxicity data, both acute
and chronic. for local species could be
substituted for some or all of the species
used in deriving criteris for the water
qual:ty s:andard. The minioum data
reauircments should still be fulfilled in
calculating » revised criterion. Second,

J~16
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criteria may be specifically tailc:ed to
locs! water body by use of data frox
toxicity tests performed with that
ambient water. A procedure suck 23 th:
would account for lecal environmentz!
conditions in formulating a criterion
relevant to the local water bady. Thirc.
site-specific water quality
characteristics resultirg in either
enhancement or mitigation of aquatic
life toxicity for the pollutant could be
factored into final formulation of the
criterion. Finally, the criteria may be
made more stringent to ensure
protection of an individual species no’
otherwise adequately protected by 2n;
of the three modification procedures
previously mentioned.

EPA does not intend to have Stztes
assess every jocal stream segment e
lake in the country on an individuz!
basis before determining if en
adjustment is necessary. Rather, it is
ecvisioned that water bodies having
similar bydrological. chemical. pnysicc.
and biological preperties will be
grouped or the purpose of criteria

- adjustment The purpose of ixis effort i

to assist States in adapting tne section
304({e) ctiteria to local conditions whz-
needed. thereby precluding tse settn:
arbitrary and perhaps unnecessasi's
stringent or underprotective critesa i
water body. In all cases, EPA wili st
be required. pursuant 3 section 3337z,
to determine whether the State water
quality standards are consistent with
the goeals of the Azt including a
determination of whether Stste-
established criterna are aceguate o
suppcrt a desigretad use.

Criteria for the Protection cf Agueiic
Life
Interpretazion of ine Criteria

The aquatic fife criteria issued toda~
are summarized in Apvendix A of th:.
Federal Register notice. Criteria have
been formulated by appiiing a sei cf
Guidelines 1o a €ata base for each
pollutznt. The critena for the proreciin
of agquatic life spec:fy poilutant
concextrations which. if not exceesed
shou!d protect most. but not necessar..
all. aquatic life and its uses. The
Guidelines specify tha! cniteria should
be based on an array of data frem
organisms, both plant and arumat.
cccupying various tropnic levels. Base
on these data, criteria can be cernved
which thould be adequate 1o protec: -
types of organisms necessary to su=r
an aguatic communiny.

The Guicelines are not designcs '~
derive criteiia which will protectall o
stages of all species under ail
conditions. Generslly some life staze
one or more lested species. and
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robably some untested species, will
;ave sensitivities below the maximum
value or the 24-hour aversge onder soce
conditions and would be adversely
affected {f the highest allowable
pollutant concentrations and the worst
conditions existed for a long time. In
actual practice, such a situation Is not
likely to occur and thus the aqualic
community as a whole will normally be
protected if the criteria ars not
exceeded. In any aquatic community
there is a wide range of individual
species sensitivities to the affects of
toxic pollutants. A criterion adequate to
protect the most susceptible life stage of
the most sensitive species would in
many cases he more stringent than
nfecessary to protect the overall aquatic
community. :

The aquatic life criteria specify both

maximum and 24-hour averaga values,
The combination of the two values is
designed to provide adequate protection
of aquatic life and its uses from acute
and chronic toxicity and - :
bioconcentration without being as
resurictive as a one-number criterion
would have to te to provide the same
amount df protection. A time period of
24 hours was chosen in order to ensure
that concentratioas not reach harmful
levels for unagceptably long periods.
Averaging for longer periods. such asa
week or a month for example. could
permit high concentrations to persist
fong enough to produce significant
adverse effects. A 24-bour period was
chosen instead of a slightly longer or
shorter period in vecognition of daily
fluctuations in waste discharges and of
the influence of daily cycl :s of sunlight

and darkness and tempere ture on both

pollutants and squatic organisms.

The maximum ralue, which is derived -

from acute loxicity data. prevents

® significant risk of adverse impact to
organisms exposed to concentrations
above the 24-hour average. Merely
specifying the average value overa
specified time period is insufficient
because concentrations of chemicals
higher than the average value can kill or
cause irreparable damage in short
periods. Furthermore, for some
chemicals the effect of Intermittent hizh
exposures is cuniulative. [t is therefore
necessary to plaze 2n upper limit on
pollutant concer trations to which
aguatic organisms might be exposed.
The two-number criterion is intenced to
describe the highest average ambient
water concenration which will produce
a water quaity generally suited to the
maintenance of aquatic iiie wiile
restricting the extent and duration of the
encursions over thar guerage tolevels
w=iza wil rot cause harm The eniy

way to assure the same degree of
protection with a one-number criterion
would be to use the 24-hour average as 2
concentration that is not to be exceeded
at any time in any place.

Since some substances may be more
toxic in freshwater than in saltwater, or
vice verssa, provision 1s made for
deriving separate water quality criteria
for freshwater and for saltwater for each
substance. However, for some
substances sufficient data may not be
available to derive one or bath of these
criteria using the Guidelines.

Specific aquatic life criteria have not
beea developed for all of the 63 toxic
pollutants. In those cases where there
were insuflicient data to allow the
derivation of a criterion. narrative
descriptions of apparent threshold levels
for acute and/or chronic effects based
on the available data are presented.
These descriptions are intended to
convey a sense of the degree of toxicity
of the pollutant in the absence of a
criterion recommendation.

Summary of the Aquatic Life Cuidelines
The Guidelines for Deriving Water
Quclity Criteria for the Protection of
Aquatic Life and its Uses were
developed to describe an objective,

" internally consisteat, and appropriate

way of ensuring that water quality
criteria for aquatic life would provide,
on the average. a reasonable amount of
protection without an unreasonable
amount of overprotection or
underprotection. The resulting criterta
are not intended to provide 160 percent
protection of all species and all uses of
aquatic life all of the time. but they are
intended to protect most species in a

.balanced, bealthy aquatic community.

The Guidelines are published as
Appendix B of this Notice. Responses to
public comments on these Guidelines
are attached as Appendix D.

Minimum data requirements are
identified in four areas: acute toxicity to
animals {eight data points). chronic
toxjcity to animals (three daa points).
toxicity to plants. and residues.
Guidance is also givea for discarding
poor quality data.

Data on acute toxicity are needed for
a vanety of fis', and invertebrate
species and are used to derive s Final
Acute Value. By taking into account the
number and relative sensitivities of the
tested species. the Final Acute Value is
designed to protect most, but not
necessarily all. of the tested and
untested species.

Data on chrenic toxicily to animals
can be used to derive a Fina! Chronic’
Value by two different means. If chronic
values are available for a specified
number anc array of soecies. a fira!

chronic value can be calculated directly.
If not. an acute-chronic ratio is derived
and then used with the Final Acute
Value to obtain the Final Chronic Value.

The Final Plant Value is obtained by
selecting the lowest plant toxicity value
based on measured concentrations.

The Final Residue Value {s intended
to protect wildlife which consume
squatic organisms and the marketability
of aquatic organisms. Protection of the
marketability of aquatic organisms is. iz
actuality, protection of a use of that
water body {“commercial fishery™). Two
kinds of data are necessary to calculate
the Final Residue Value: a
bioconcentration factor (BCF) arnd a
maximurm permissible tUssue
concentration. which can be an FDA
action level or can be the result of a
chronic wildlife feeding study. For lipid
soluble pollutants, the BCF is
norrnalized for percent lipids and then
the Final Residue Value is calculated by
.dividing the maximurn permissible
tissue concentration by the normalized

" BCF and by an appropriate percent lipid

value. BCFs are normalized for percen:
lipids since the BCF mezsured for anv
individual aquatic species is generally
propornional to the percent lipids in tha:
species.

If sufficient data are available to
demonstrate that one or more of the
final values should be related to a wate:
quality characteristic. such as salinty.
hardness. or suspended solids. the final
value(s) are expressed as a function of
that charactesistic.

After tke four final values {Final
Acute Value. Final Chronic Value, Fins!
Plant Value. and Fina) Residue Value;
have been obtained. the critericn is
established with the Final Acute Vaice
‘becoming the maximum value and the
lowest of the other three values
becoming the 24-hour average value. &)
of the data used to calculate the four
final values and any additicnal pertinen:
information are then reviewed g

~ determune if the criterion is reasonatie

If sound scient:fic evidence indicales
that the criterion should be raised cr
lowered. appropriate changes are mace
as necessary.

The present Guidelines have been
revised from the eariier published
versions {43 FR 21306. May 18. 1978 43
FR 29028. July 5. 1978. 41 FR 15526,
March 15. 1979). Details have been
added ir. many places and the concer:
of a munimum data base has been
incorporated. In add:tion. three
adjusmment factors and the species
sens:tivity factor have been deietes
These mod:fications were the resyir of
the Agency's analysis of public
ccruments and comments received from
ne Science Adviszey Board cnezrlies

L R —
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versions of the Guidelines. These
comments arnd the Resulian!
modifications are ad{ressed fully in
Appendix D to this notice.

Criteria for the Protaction of Human
Health

Interpretation of the Hunan Health
Criteria

The buman health criteris issued
today are summarized .n Appendix A of
this Federal Register potice. Criteria for
the protection of human health are
presented for 82 of the 65 pollutan:s
based on their carcinogenic, toxic. or
organoleptic (taste 1.n.d odor) properties.
The meanings and practical uses of the
criteria values are distinctly different
depending on the properiies cn which
they are based.

The objective of the Lealth
sssessment portions of the criteria
documents is to estimate ambient water
concentrations which, in the case of
non-carcinogens, prever! adverse health
effects in humans, and i, the case of
suspect or proven carcinogens, represent
various levels of incrernenial cancer
risk.

Health assessments typically contain
discussicns of four elements: Exposure,
pharmaczokinetics, toxic effects. and
criterion farmulation

The exposure seclion sumrarsizes
informaticn en exposcre toutes:
ingestion directly frem water, indirectly
from consumption of aguetic organisms
found in ambien! water, other dietary
sources, inhalation. and dermal contact.
Exposure assumptions are used to
derive human bealth criteria. Most
criteria are based solely on exposure
{from consumption of water containing a
specified concentration of & toxic
. pollutant ané through ccasumption of
squatic crganisas which are assumed to
heve bioconcentrated pollinants from
the water in which they live. Other
multimedia routes of exposure such as
air. ron-aquatic diel or dermal are not
‘actored into the criterion formulation
for the vast majerity of pollutants due to
lack of data. The criteria are calculzsted
using the combined agquatic exposure
pathway ead also using the aquatic
organism ingestion exposure route
alone. In criteria reflecting both the
water ccnsumption and aqustc
organism ingestion routes of exposure.
the reletive exposure coatribution varies
with the propensity of a pollutant to
biocoricentrate, with the consurption of
squatic organisms becoming more
important as the bioconcentration factor
(BCF) increases. As sdditional
information or total exposure is
sssembled for pellutants [or which
criteria refiect only the two specified

squatic exposure routes, adjustments in
waler concentration values —ay be
made. The Agency intends  publish
guidance which will permit 2 States to
fdentify significantly differe... exposure
petterns for their populations. If
warranted by the demonstration of
significarly different exposure patterns,
this will become an element of & process
to adapt/modify human health-based
criteria to local conditions, somewhat
analogous to the aquatic life criteria
modification process discussed
previously.-1t is anticipated that States
2t their discretion will be able to set
appropriate human health criteria based
on this process.

The pharmacokinetics section reviews
data on absorption, distribution,
metabolism. and excretion to assess the
biochemical fate of the compounds in
the human and animal system. Tte toxic
effects section reviews data on acute,
subacute. and chronic toxicity,
synergisticand antagonistic effects, and
specific information cn mutagenicity,
teratogenicily, and carcinogenicity.
From tkis review, the toxic efect to be
protected against is identified taiing
into account the quality, quantity, and
weight of evidence characteristic of the
data. The criterion fermulation section
reviews the highlights of the text and
specifies a rationale {or criterion
development aad the mathematical
derivation of the eriterion nuzmber.

Within the limitations of time and
resources. current published informaticn
of signifizance was incorporated into the
human heaith asszssments. Review
articles and reports were used for data
eveluation end synthesis. Scientifiz
judgment was exercised in reviewing
and eval:-ating the data in each criteria
documen &nd in identifying the adverse

_effects fo* which protective criteria were

publishea

Specific health-based crite=ia are
ceveloped only if a weight of evidence
supports the occurrence of the toxic
eilect and if dose/response data exist
Bom which critena can be estimated.

Criteria for suspect or proven
carcinogens are presented 2s
concentrations ip water associated with
a range of incremental cancer risks ‘o
man. Criteria for pon-carcnogens
represent levels at which exposure to ¢
single chemical is not anticipated to
nroduze adverse effects in man. In a few
cases, orgenoleptic {taste and odor) data
form the baais {or the criterion. While
this type of criterion does not represent
a value wkich directly &ffects human
health, it is presented as an estimate of
the level of a pollutant thet will not
produce unpleasant taste or odor either
directly from water consumptios ¢*
incirectly by consumption of aquatic

J-18

organisms found in ambient watess
criterion developed in this manner
judged to be as vseful as cther npes
criteria in prolecting designated wa:
uses. In addition. where €sta 22
available, toxicity-based critena 20
also presented for pollutants witk
derived organoleptic criteria. The ch-
of criteriz used in water quality
standards for these pollutants will
depend upon the desigzated use to b
protected. In the case of a multiple v
water body, the criterion protecting
most sensitive use will be applied
Finally, for several pollutants no =it
are recommenced due ‘0 & lack of
information suificient lor quantitas
criterion formulation.

Risk Extrgpolation

Because methods do nat now exis
establish the presence of a threshoic
carcinogenic effects, EPA's policy is
there is no scientific basic fo;r estiz-
“safe” levels for carcirogens. Toe
criteria for carcinogens. therefore. =
that the reccmmended concerntratcn
maximum proiection of human beaits
zero. In addition. e Agency has
presented a range of concentraticns
corresponding to incremen.a cancer
risks 6f 10" "t0 30"} (cre additoce -
of cancer in populatiozs racging S22
ten miilion to 120,000 respeciivaiy).
Otlier concentratiozs represvoiing
different risx ievels may be caiciiz:c
by use of tte Guidelaes. Tae 1.5k
estimate range is presented fcr
informetion purpcses ard does nc:
represernt an Agency judsmentcn a-
“accepiable™ risk leval

Summary of the Humcn Fezlth
Guicdelines

The health assessmen:s azd
corresponding criteria published icdz-
were derived based on Guicelines -
Methodology Used in the Peoc:.-.
Health Effect Assessment Chzsies -
the Consent Decree Weter Coucriz
Documents (the Guidelines) deveicr:
by EPA’s Office of Reserch azc
Development. The estimation cf Sez.:
risks associated with human exposu::
envirorments] pollutants regui-es
predicting the effect of low dose« for
to a lifetize in duration. A combinatc
of epidemiological and eruz=al! 2- ;¢
response data is considered the
preferred basis for quenttative cntar.
derivation Tbe compiete Guidelines -
presented as Append:x C. Major jes_
associated with these Guidelres znc
recponses to public comatents 2ve
presented as Appendix &

No-tffect {non-cercincger) o:
specified risk (carcinczen)
concentrations wvere estimated &
extrapclation frem anima! texcity ¢
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human epidemiclogy studies using the
following basic exposure assumptions: &
s0-kilogram male person (Report of the
Task Group on Refersnce Man,
Iaternational Commission for Radiation
Protection. November 23, 1957) as the
exposed individual the average daily
consumption of frcshwater and
estuarine fish and shellfish products
equal to 8.5 grams/day: and the average
ingestion of two liters/day of water
{Drinking Water and Health. National
Academy of Sciences, National
Research Council. 1977). Criteria based
on these sssumptions are estimated to
be protective of an adult male who
experiences average exposure
canditioas.

Two basic methods were used to
formulate health criteria, dzpending on
whether the prominert adverse effect
was cancer or ofber toxic )
manifestations. The following sections
detail these methods.

Carcinogens

Extrapolation of cancer responses
from high to low doses and subsequent
risk estimation from aniroal data is
performed using a linearized multi-stage
model. This procedure is flexible enough
to fit all monotonically-increasing dose
response data, since it incorporates
several adjustable parameters. The
multi-stage model is a linear non-
threshold model as was the “one-hit”
model originally used in the proposed
criteria documents. The linearized multi-
stage model and its characteristics are
described fully in Appendix C. The
linear non-threshold concept has been
endorsed by the four agencies in the
Inte ragency Regulatory Liaison Group
anc is less likely to underestimate risk
at tie low doses typical of.
environmental exposure than other
models that could be used. Becsuse of
the uncertainties associated with dose
response. animal-to-human
extrapolation and otber unknown
factors. because of the use of average
expasure assumptions. and because of
the serious public health consequences
that could result if risk were
underestimated. EPA believes that it is
prudent to use conservative methods to
estimate risk in the water quality
criteria program. The linearized
multistage model is more systematic and
1nvokes fewer arbitrary assumptions
than the “one-hit” procedure previously
used. .

It should be noted that extrapolation
models provide estimates of risk since s
varntey of assumptions are built 1nto any
model Modeis us:ng widely different
assumpticns may produce est:mates
rang:ng over several orders of
—agn.tucde Since there is at present o

way to demonstrate the scientific
validity of any model. the use of risk
extrapolation models is a subject of
debate in the scientific community.
However, risk extrapolation is generally
recognized as the only tool available at
this time for estimating the magnitude of
health bazards associated with non-
threshold toxicants and has been
endorsed by numerous Federal agencies
and scientific organizations. including
EPA's Carcinogen Assessment Group,
the National Academy of Sciences. and
the Interagency Regulatory Liaison
Group as a useful means of assessing
the risks of exposure to various
carcinogenic-pollutants,

Nog-Carcinogens

Health criteria based on toxic effects
of pollutants other than carcinogenicity
are estimates of concentrations which
are not expected o produce adverse
effects in humans. They are based upon
Acceptable Daily Intake JADI) levels
and are generally derived using no-
observed-adverse-effect-level (NOAEL).
data from animal studies although
human data are used wherever
available. The ADI is calculated using
safety factors to account for
uncertainties inherent in extrapolation
from animai to man. In accordance with
the National Research Council
recommendations (Drinking Water and
Health, National Academy of Sciences.
National Research Cauncil. 1977), safety
factors of 10, 100, or 1,000 are used
depending on the quality and quantity of
data. In some instances extrapolations
are made from inhalation studies or
limits to approximate a human response
from ingestion using the Stokinger-
Woodward model (Journal of American

" Water Works Assaciation, 1958).

Calculations of criteria from ADIs are
made using the standard exposure
assumptions (2 liters of water, 8.5 grams
of edible aquatic products. and an
average body weight of 70 kg).

Dated: QOctober 24. 1980.
Douglas M. Costle,
Administrotor.

Appendix A——Summary.of Water
Quality Criteria _

Acenaphthene

Freshwaoter Aquatic Life

The available data for acenaphthene
indicate that acute toxicity to freshwater
aquatic !ie occurs at concentrations as
low 83 1.700 ug/! and would occur at
lower concentrations among species
that are more sens:uve than those
tested. No data are available concerning
the chronic toxicity of acenaphthere to
sexsitive freshiwater aguatic anmimals by

toxicity to freshwater algae occur at
concentrations as low as 520 ug/l

Saltwater Aquatic Life

The available data for acenaphtheze
indicate that acute and chronic toxicity
to saltwater aquatic life occur at
concentrations as low a&s 870 and 710

8/1. respectively. and would occur at
Ower concenlrations among species
that are more sensitive than those
tested. Toxicity to algae occurs at
conceatrations as low as 500 ug/L

Humen Heclth

" Sufficient data is not available for
acenaphthene to derive a level which
would protect against the potential
toxicity of this compound. Using
available organoleptic data. for )
controlling undesirable taste and odor
quality of ambient water, the estimated
level is 20 ug/l. It should be recognizes
that organcleptic data as a basis for
establishing a water quality criteria
have limitations and have no
demonstrated relationship to potential
adverse human health effects.

Acrolein

Freshwater Aquatic Life

The available data for acrolein
indicate that acute and chronic toxicity
to freshwater aquatic Ife occurs at
concentrations as low as 68 and 21 ug’l.
respectively, and would occur at lower
concentrations among species that are
more sensitive than those tested.

Scliwater Aguctic Life

The available data for acrolein
indicate that acute toxicity to saitwater
aquatic life occurs at concentrations as

_low as $5 ugfl and would occur at lowe:

concentrations among species that are
more sensitive than those tested. No
data are available concerning the
chroeic toxicity of acrolein to sensitive
saltwater aquatic life.

Human Health

For the protection of human %ealth
from the toxic properties of acrciein
ingested through water and
contaminated aquatic organisms. the
ambient water criterion is determined 1o
be 320 ug/l.

For the protection of human health
from the toxic properties of acrole:n
ingested through contaminated aquauc
organisms gicne. the ambient water
cnterion is determined to be 780 ug,!.

Acrylonitrile
Fresawatar Acuatic Lie

Tke availavle data for acrvicn: e
incicate that acute tox:c:ty 20 fresnwnae:
83.aiic fe oceurs al CONCERITEICRAS o5
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Tow at 7.550 ug/l and would ocour at
lower concentrations among species
that are more sensitive than those
tested. No definitive deta are available
¢oncerning the chronic toxicity of
acrylonitrile to sensitive freshwater
ajustic life but mortality occurs at
concentrstions as low as 2.800 pg/l with
a fish species exposed for 30 days

Saltwater Aquatic Life

Only one saltwater species has been
tested with acrylonitrile and no
statement can be made concerning acute
- or chronic toxdicity.

Human Health

For the maximum protection of hurnan

health from the potential carcinogenic

- effects due to exposure of acrylonitrile
through ingestion of contaminated water
and contaminated aquatic orgsnisms,
the embient water concentration should
be zero based on the non-threshold |
wssumption for this chemical. However,

- zero level may not be attainable at the
present time. Therefore, the levels which

may result in incremental increase of '

cancer risk over the lifetime ave
estimated at 10°% 10" and 10”7, The

pg/l and .006 ug/l respectively, If the
above estimales are made for.
comsumption of aquatic organisms only,
excluding consumption of water, the -
levels are 8.5 ug/l, 85 ug/L and 065 ug/-
1. respectively. Other concentrations

" representing different risk levels may be .
calculated by use of the Guidelines. The
risk estirmate range is presented far
information purpases and does not
represent an Agency judgment on m
“scceptable” risk levr.L .

Aldnn-Dmldtin
Dieldrin = - ‘f S
Freshwaterdquab-ufe AR

For dieldrin the ¢ziteriou to protect
fresh water aquatic life'as derived nsing
the Cuidelines is 0.0019 ug/l as a 24-
hoar average and the concentraton
should not exceed 2.5 ug/l at any time.

Saltwoter Aqoatic Life

For dieldrin the criterion to protect
saltweter aquatic life as derived using -
the Guidelines is 0.0019 ug/l as a 24-
hour sverage and the conceatration -
should not exceec 0.7} pg/l ot an) time.

Human Health

For the maximum protection of bumag
health rom the potential carcinogenic
effects due to exposare of dieldrin  _
through ingestion of contaminated water
and contammnated aquatic organisms,
the ambient water concentrstion should
be zero besed on the non-threshold

-

cep i _‘{ 2

- te T

.

-~ life. -
corresponding criteria are 58 pg/l, 0S8

assumption far this chemical However,

" zero level may not be attainable at the
present time. Therefore, the levels which
may result in incremental increase of
cancer risk over the lifetime are
estimated at 107%,10°%, and 10~ 2. The
corresponding criteria are 71 ngfl, 071
ng/l and .0071 ng/l, respectively. If the
sbove estimates are made for

‘consumptionof aquatic organisms only,
excluding consumption of water, the
levels are .78 ng/l, 078 ng/l. and 0078
ng/l respectively. Other concentrations
representing different risk levels may be
calculated by use of the Guidelines. The
risk estimate range is presented for
information purposes and does not .
represent an Agancy judgment on an
“acceptable” risk level
Aldrin . .
Freshwater Aquetic Life

For fresbwater aquatic life the
concentration of aldrin should not

" exceed 3.0 g/l at any time. No data are

available conceming the chronic loxicity
-~ of aldrin to sensxbve Ereshwater aquahc

——
-

Saltwater Aquatt'c Lfe

~ For saltwater aquatu: life the |

- concentration of aldrin should not
exceed 1.3 ug/l at any time. No data are
available concerning the chronic toxicity
.of aldrin to sensitive ta.ltwater aquauc
life. = -1~ 5

}'{uman Health

For xhe maximum pmxecuon of human
hzalth from the potential carcinogenic

>

“effects due to exposure of aldrin through

" Ingestion of contaminated water and-

* "+ contaminated squstic organisms, the .
ambient water cancentratian should be .

“zero based on the noo-threshald .
sssumption for this chemical. However,
zero level may not be attainable at the

" present ime. Therefore, the levels which
may result in incremental increase of
cancer risk over the lifetime are
estimated at 1072, 107%, and 107", The

= corresponding criteris are .74 ng/‘l 074

.. ng/1, and .0074 ng/1. respectively. U the
. ""above estimates are made for < .

-consurnption of aguatic organisms only.
excluding consumption of water, the
Jevels are 79 nz/1. 078 ng/1, and 0079
ng/1 respecﬁvely Other concentrations
respresenting different risk levels may
be caloulated by use of the Guidelines.
The risk estimate range is presented for
informaticn purposes and does not
represenl an Agency judgmect on an .
acczplable -nsk level.

J=-20

L

'~ Saltwater Aquatic Life

_ acute or chronic toxicity.

Antimony
Freshwoter Aguatic Life

The svailable data for antimony
indicate tLet acute and chronic toxizi*
to freshwater aguatic life occur at
concentrations as low as 8.000 and 1.5C
{Ale respectively, and would occur at
ower concentrations among species
that are more sensitive than those

" tested. Toxicity to algse occurs at
concentrations as low as 610 ug/lL

No saltwater organisms have been
adequately tested with antimony, an<
no statement can be made concerzing

Human Health

For the protection of human keslth
from the toxic properties of antimony
fngested through water and
- contaminated aqualic organisms. th:
ambient water crilerion is determiz - _
be 148 ug/L

lﬁe protection of human healtt
fmm the toxic properties of antimony

" ingested through contaminated aquatic

organisms alone, the ambient wate:
criterion Is determined to be 45.006

“Arsenic
Freshwater Aquatic Life

For freshwater aquatic life the
concentration of total recoverable
trivalent inorganic arsenic should not
exceed 440 pg/) at any time. Shoni-te-

" effects on embryos and larvae of agu -
vertebrale species bave been showt
occur al concerntrations as low as <.

1 -
Saltwater Aquatizc Life

The available data for total
recoverable trivalent tnorganic arsen:
{ndicate that scute toxicity to saltwz:
aquatic kife occuors at concentration:
low a3 508 pg/1 and would occe st
lower concentrations among spe=ies
that are more sensitive than those
tested. No data are available cozze—
the chronic toxiciry of trivalent
inorganic arsexic to sensitive saliwe:
aquatic life

Human Health

For the maximum protection of b Ny
bealth from the potential caranoger.
effects due to expasure of arsenic
through ingestion of contamiceted w
and contaminated aquatic orgerisT.
the ambient water concentranon shc
be zero based an the non-thresho'<
sssumption for this chemical. Howe-
zero level may not be attamable at &
present time. Therelore. the levels w
may result ia incremental increase ¢
caocer risk over the lifenme are
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estimated at10°%10°%and 107 The - low a3 $.100 pg/l and would occur at cancer risk over the lifetime are  _
corresponding criteria are 22 ng/l 2.2 Jower concentrations among apecies estimated a3t 10°%, 10"% and 10°% The
ng/l. snd 22 ng/\. respectively. lf the that are more sensitive-than those - corresponding criteria are 1.2 ng/1, 22
above estimates are made for . tested. No definitive dats are available ng/1, and .01 ng/1 respecdvely. U the
consumption of aquatic orgenisms only,  concerning-the chronic toxicity of - sbove estimates are made for -
excluding consumption of water,the: - benzene to sensitive saltwater aquatic - ' consumption of aquatic organisms only.
Jevels are 173 n§l L1785 ng/L snd 1.7 life, but adverse effects occurat - -  excluding consumptton of water, the

ng/l. respectively. Other concentrations  concentrations as low a8 700 g/l witha  levels are 5.3 ng/1, 53 ng/1, and .05 ng/
representing different risk levels may be  fish species exposed for 188 dayl ; .. l.respectively. Other concentrations .
calculated by use of the Guidelines. The : representing different risk levels may be

risk estimate range s presented for - . . Human Health < Lot calculated by use of the Guidelines. The
information purposes and does not i _' “For the xnaximnm pmlecﬁon ol human risk estimate range is presented for
represent an Agency judgraent an sz - heahb from the patential carcinogenic information purposes and does not
acceptable r.sk leveL ST -_'-zFecu dus to exposure of benzene - represent an Agency judgment on an
Asbestos Coee Tt il “ 77" through ingestion of contaminated water “acceptable” risk levaL
e F" 70 = and contaminated aquatic organisms, Berylll . o
Freshwa.erdquahc Z.lfe ST ". the ambient water concentration sheuld - rytium R ~
No kreshwater orgacisms have been ,'be zero basad on the non-threshold Freshwater Aqudtic Life ~
tested with any asbestiform nineral and ~233umption for this chemlical However. . The availabla data for beryllium
Bo statement can be made co:c:ming ~. zero level may not be attainable at the .- {ndicate that acute and chronic toxicity
acute or chronic taxicity A, ._present time. Therefore. the levels which * 15 freshwater aquatic life occurs at
. _ =, mayresultin incremental increase of - concentrations as low as 130 and 5.3 3’
Saltwater Aquatic Life ° .- " ‘cancerrisk over the llfetime are - L respectively, and would occur at lo wer
. ~% 10-% -1 * &
No saltwater organisms bave been -  .estimatedal10%,107% and 107" The concentrations among species that are -
tested with any asbestiform mineral and _ ‘corresponding criteria are 6.8 {‘8/ L 88 . more.sensitive than those tested.
Bo statement can be made concarmn.g ~ pg/L and .068 pg/L respectively. If the’ "* Hardness has a substantial effect on
amte or chmnlc m:xty - o ‘bove esdmsles are made fcr . scute tox\cl’y
- . -.7.% .. .- consumption of aquatic qrganisms on]y, ..
h‘uman Hea]tﬁ - vLoe el ’.:' e_xdudlns wnsumpnon of water, the - SQI[ twvater AQUC-'.-'C Llfe - R
For the maximum protecuon ‘of heman: - levels are 400 ug/L 40.0 g/l and 4.0 pg/ The limited saltwater data base
hea!th from the potential carcinogenic . 'L respectively. Othef concentrations . available for beryllium does not per=it
efects due to exposure of asbestos * -*. representing different risk levels may be  any statement concerning acute or
t.hroug‘- Ingestion of contaminatéd water~ calculated by use of the Guidelines. The chronic toxicity. - - -
anc contaminated aquatic organisms, . risk estimate range ispresented for / T ws R
the ambient water concentration should -~ information purposes and does.not ) H“m“” Health - . -
be zero based on the non-threshold © 7 represent an Agency judgmenton an - _. For the maximum protection of burmsan
assumption for this chemical However, _ ac‘eptable risk leveL - = .~ health from the potential carcinegeniz
zero level may not be attainable atthe = g ocq 0 o0 L - ¢ . effects due to exposure of beryllium
present time. Therefore, the levels which N . " -through ingestion of contaminated w3~
may result in incremental increase of  Freshwutler Aquatic Life .. < .- ' i :hnd coglaminated aquatic organisme.
carncer risk over the lifetime are e ; ‘ te3.- 7 - . the ambien! water concentration skouiz
i A a0 The e avaleble due forberidng L e e o th non-treshod

carresponding cnterh are mooo : 5 our - assurnption for this chemical However,
fibers/1.30.000 fibers/1. and 3.000 Bbers l ;::B”czg& ug/) ‘;3?;2;!::::‘;“:‘" - . zero level may not be uttainable at the
1. respectively. Other concentrations ' . )oyrer concentrstions among species © present time. There[ore. the le. els wh:-
representing different risk levels may be *, 3.1 are more sensitive than those -~ may result in Incrermental increase of

taiculated by use of the Guidelines. The . cancer risk over the lifetime are
risk estimate range is presented for :;:t:ﬁ.x:;cd:;;;r; :,‘;’glﬁg;?f:mms estimated at 107" 107, and 10”". The
information purposes and doesnot | _sensitive freshwater nqua‘.xc life. -  corresponding criteria are 37 ng/l. 3.7

represent an Agency judgment on an . . ng/l, and .37 ng/L respectively. If i2e

“acceptable” risk level e n SGIMIG!’AQUU‘IC Life: '_ - .. . ubove estimates are made for
R .';f".‘."', ~No saltwater organisms have been = - CORJUME*'on of aquatic organisms orly.
Benzeae v sy s xested with benzxrdgme and no statement  eXcluding consumption of water. the
Freshwater Aquatic Ltfe ......%/ % 3 .0..ca0 be made conceming acute and -~ levels are 611 ng/L 64.1 ng/l. and .91
The available data for benzene Sl ch:omc toxicity. : P S :fé;:;&g:g&:ﬁn?: ﬁnce?t.-atyc.f.s
L STV L sk levels may &
adicate e e oty o bl o feaih .+ L2 - Ccuaed by amnof e G
low as 5.300 ug/) and would occur at “Tor the maxlmum pmtectlon ofhuman risk estimate range is presented for
lower concentrations among species health from the potentia! carcinogenic mlormanqn PW'POS"_wd does not
that are more sensitive than those -~ effects due to exposure of benzidine E!presml an"A'gency judgment oz an
“tested. No data are aveilable concerning  through ingestion of contaminated water scceptable” risk [evel.
the chronpic toxicity of benzene to . -. - and contaminated squalic organisms, Cadmium =~ -
sensitive freshwater aquatic life. - the ambient water conceptration should - .
/ 4 Lfe 7 L ‘be 2ero based on the non-threshold Freshwater Aquatic Life
§° Iwater Aquotic Life . - assumption for this chemical. Howeve:, For total recoverable cadmium the
The avaijlable data for benzene zero level may not be attainable at the triterion {in ug/1) to protect freshwate:

ind:cate that acute toxicity 10 saltwater  present time. Therelore, the levels which  aquatic life as derived using the

g ]t in incremental increase of e Guideiines is the numericai vaiue g've:
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by "". M-iu-l [ 25 ] asa Z&ho‘n
average and the concentration {in pg/l)
should not exceed the pumerical value
given by @t UnDurdsen)-¥ 72 34 g -
time. For example, 8 hardnesses of 50,
100, and 200 mg/1 as CaCO, the criteria
are 0.012. 0.025, and 0.051 pg/L
respectively, and the concentration of
total recoverable cadmium should not
exceed 1.5, 3.0 and 6.3 ug/L re:pecﬁvely.

- at any time.

Scltwater Aquatic Llfe -
Far tota] recoverable cadmium the -

" criterion to protect saltwater agustic life

as derived using the Guidelines is 4.5
#g/} 33 8 24-howr average and the -
concentration should not exceed 59 pefl-

. at any time. -

. identical to the exis

. Freshwoter Aquatic Life = .~ 2. 7" bealth from the potential carcinogenic

“ effects due.to exposure of chlordane

Human Health

The ambient water quality c.—nerion
for cadmium s recommendedtobe  ~-
ting drinking water
standard which is 10 pg/l. Analysis of
the toxic effects data resulted in a
calculated level which is protective of
human bealth against the Ingestion of

‘contaminated water and contaminated -

aquatic organisms. The calculated value
is comparable to the present standard.
For this reason a selective criterion
based on exposure solely from .
consumption of 65 grams of aquatic -
organisms was not derived. -

Carbon Tetrar.hlonde

- The available date for carbon -
tetrach!ande indicate that acute toxcity
to freshwater aquatic life ocours at

* concentrations as low as 35.200 pg/l end

.concentrations as Jow as 50,000 g/ lndu excluding consumption of water, the

would pccur a! Jower concentrations
among species that are more sensitive’
than those tested No data are available
copcerning the chronic toxicity of.

carbon tetrachlaride tosensitive _ il

freshwater agustic life. -
Saltwater Aquatic Life

The avallable data for carbon e
tetrachloride indicate that acute lmdcity
to saltwater aquatic life occurs at -

would occur at Jower concentrations -

-

among species that are more sensitive -

" that those tested No data are nvailabl_e'

concerning the chronic toxidty o!
carbon tetrachloride to sensitive-

For the maximum protechon of buman
health from the potentiel carcinogesic,

effects due to exposwre of carbon . .

tetrachloride through ingestion of .
contaminated water and contaminated
squatic organisms the ambient water
coocentration should be zero based on

BURE I TR

-

- may result i incrementa! increase of
. - . _ cancerrisk over_ the llfetime are -
" :.-- estimated 81107 107%, and 107", The

the non-threshold assumption for this
chemical. However, zero level may not
be attainable at the present time.
Therefore. the levels which may result in
{ncremental increase of cancer risk over
the lifetime are eshmaled at10°% 107,
and 10°7. The correspon criteria are
4.0ug/L 40 pg'L and 04 g/l
respectively, I the above estimates are
made for consumption of aguatic
orgenisms on'y, excluding consumption
of water, the fevels are 89.4 ug/l 8.94
pg/L and 88 g/l respectively. Other
concentrations representing different
risk levels mey be calculated by use of
the Guidelines. The risk estimsate range
i3 presentad for information purposes
and does not represent an Agency
judgment on an “acceptable” risk level.

~ Chlordane . - .
. Fresh water:‘.quauc sze !

" - For chlord: ne the criterion to protect

freshwater aguatic life as derived using
. the Guidelines {5 0.0043 ug/. as a 24-
bou: average and the concentration
should not exceed 24 pg/lat any time.
SalbvaterAquat.'c Life = -~ ..

- For chlordane tie criterion to protect *

- saltwater aquatic life as dertved using

the Guidelines {s 0.0040 ug/l as a 24-
" bour average and the concentration

~ - should not exceed 0 09 pg/l at any ume. :

Human}!ea)&’r f e~ s
For the meximum protection of human

through ingestion of contaminated water
and contaminated aquatic organisms.
the ambient water concentration should

- be zero based on the non-threshold

assumption for this chemical However,

. zero level may pot be attalnable it the

present time. Therefore, the levelr which

corresponding criteria are 4.8 ng/], .48
ng/L. and .046 ng/l respectively. Uf the-

lbove estimates are made for .

consumption of aquatic organisms only,

. levels are 4.8 ng/L .48 ng/l, and 048 ng/

L respectively. Other concentrations

_ representing different risk Jevels mey be
. calculated by use of the Gaidelines. The

:dm.wtqulhc ll!e e ,., = _.. risk estimate range {s presented for

" Muman Health - e SN

[nformation purposes and does pot
* represent an Agency judgment or. &n
“acceptable” risk level.

Chlorinaled Benzenes

Freshwater Aquatic Life

The available data for ch]orinated
benzenes indicate that acute toxicity to
freshwater aquatic life occurs at

-~

J-22 °

—

-‘contaminated aqualic organisms ai:

_ organismas, the ambient water crite-

. pentachlorobeazene ingested throu-
* contaminated aquatic orgenisms alc

—

concentrations as low as 250 ug/l an
would occur at lower concentrations
among species that are more sensitiv
than those tested. No data are avail:
conceming the chronlc toxidty of t5:
more toxic of the chlorinated benze:z
to sensitive freshwater aquatic Life =
" toxicity occurs at concentrations as .
us 50 pg/l for a fzh species exposed .
-7.5 days.

Saltwater Aquabc Life
The available dais for c‘.ﬂom.ate:

. benzenes indicate that acute and

chronic toxicity to saltwater aquati:
occur at concentrations as low as i°
and 129 ug/l respectively, and wo!
occur at lower concentrations a=c-
species that are more sensitive than

' those tested _ "
Humen Health

For the maximum protectioz of ..
heslth from the potential carcinoz:.
eflects due to exposure of
bexachlorgbenzene through ingestic.
contaminated water and conterzizz
squatic organisms, the ambieat wa!.
concentration should be zero based <
tbe pon-threshold eassumption for
chemical However, zem leve! ma2-
be attainable at the present uzne
Therefore, the levels which may rz.:
incremental increase of cancer risk
tbe lifetime are estimatad g 10°%, 2.
and 10°%, The cotresponding
recommended criteria are 7.2 ng /L
ng/l, and 072 ng/L respectively. I L
above estimates are made for
consumption of aquatic organisms <
excluding consumptxon of water, +-
levels are 7.4 g/l 74 &g/l a:” c-

L respectively.

For the protection of buman bea!t:
from the toxic properties of 1.2.4.5
tetrachlorobenzene Ingested throug”™.
water and conlaminsted aquatic
organisms, the ambien! water cite -
is determined to be 38 pg/fL

For the protection of buman healt
from the toxic properties of 1.2.4.5-
tetrachlorobenzene ingested throus:

the ambient waler criterion is
- delermined to be 48 ug/l.

For the protection of human heall™
from the toxic properties of
pentachlorobenzene ingested throu;
water and contaminaed aquatic

is determined to be 74 ug/l.
For the protection of human heal®
from the toxic properties of

the ambient waler criterion is

determined to be 85 ug/l. |
Using the present guidelines. a

satislactory criterion canno! be der




__.7
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at this time due to the lnsifficdency tn
. the available data for trichlorobenzene.
For comparison purposes, two

criterion levels for monochloroberzene.
Based on svallable toxicity data, [or the
rotestioa of public health the derived
evel i3 488 pg/L Using available. - -
orgnnolepdc data, for controlling :
undcsirable taste and odor quality of ~

ug/L Ut should be recognized that

organoleptic data as a basis for

establishing a water quality criteria
' tave limitations and havéno .

T

advearse human health eHecLs._ -
Chlormated»Ethana

Fre:hwater Agquatic Life

The available freshwater dala for
cklorinated ethanes indicate that
toxicity increases greatly with
Increasing chlorination, and that acu!e

- e s ..
-..-

-— e

toxic ty occurs at concentrations as low
as 118000 pg/l for 1.2-dichloroetbane, -

18.000 ;:8/1 for two trichloroethanes,

9.320 ug/l for two tetrachloroethanes.
7.240 ug/! for pentachloroethane, and
$80 ug/1 for hexachloroethane. Chronic
toxicity occurs at concentrations as low -

as 20.000 pug/l for 1,2-dichloroethane, "__ -

approactes were used to derive .-

ambient water, the estimated level is 20 -

demanstrated relationship to po(entix! . ;

presy

.< contaminated aquatic organisms alone

d:emical. However, zero level may not

be attainable at the present time.
Therefore, the levels which may resultln
incremental increase of cancer risk over
* the Ufetime are estimated 8t 107%107%
and 10~*. The corresponding criteria ars
9.4 ug/l, 54 pg/l and .084 pg/L

and 10”7 The corresponding criteria ars
1.7 pg/l 17 pg/L and .017 pg/lL
respectively. If the above estimates are
made for consumption of aquatic
organisms only, excluding consumption
of water, the levels ara 107 ug/l. 10.7

- g8/l and 1.07 ug/l respectively. Other -

respectively. If the above estimates are -

msade for consumption of aquatic
~ organisms only, excluding consumption
of water, the levels are 2430 ug/l 243
pgll. and 243 ug/l respectively. Other
. concentrations representing different

= risk levels may be calculsted by use of

<~ the Guidelines. The risk estimate range
Is presented for information purposes
and does not represent an Agency
* [udgmen: oo an “acceplable” risk level
" For the protection of human heslth
~ from the toxic properties of 1.1.1- -
"_ trichloroéthane ingested through water
and cor*aminated aguatic organism, the

'_ ‘ambient water criterion i.s dete.rmmed to

be 184 mg/l
. For the protecuon of buma.n bealth

from the toxic properties of 1.1.1.-ti-
chloroethane ingested through

. the ambient waler criterion is
delermmedtobelcag/l. L
For the maximum protectian of buman -
health from the potential carcinogenic
effects due to exposure of 1,1.2-

8.400 pg/l for 1.1.2-trichloroethane, 2400 ** trichloroethane through ingestion of - - concentrations represeating differeat

.. risk levels may be calculated by use of

pg/Tlor 1.1.2.2 tetrachloroethane, 1300 *' contaminated water and contaminated
g/l for pentachloroethane, and 540 PSﬂ aquatic organismas, the ambient water’
for hexachloroethane. Acute and -concentration should be zero based on .
chronic toxicity would cccur at lower 5“ Yhe non-threshold assumption for this
concentrations among SPQCICS that are’ - \ chemical However, zero level may not
more sensitive than those tested. -;7- be attainable at ghe present ime.. -

. Aguatic Lij C -z - Y< ST Therefore, the levels whick may resalt in
Scltwatar tic Life. R _" . incremental increase of cancer risk over
The available saltwater data for : - ! ¢he lifetime are estimated at 167% 10~¢,
chlorinated ethanes indicate that . .: '_ . and 10~ 7, The corresponding criteria are

toxicity increases greatiy with - \_ Z- 60 pgfl. 8 ug/l and 08 g/l .
increasing chlorination and thaticote ™™ 3 ypgpectively. If the above estimates are
toxicity to fish and invertebrate species = -

. made for consuthption of aquatic :
occurs at concentrations ss low as ° 5" . organiams only, excluding consumption -
" 113.000 ug/1 for 1.2-dichloroethene, ™"

> of water, the levels are 418 ug/l 418
31.200 ug/l for 1.1.1-trichloroetbane. ik 8/l and 418 ug/l respectively. Other
$.020 pg/l for 1.1.2.2tetrach!oroethane. ™=} conczntrxuon: representing different
390 g/l for pentachloroethane: and 840 - risk levels may be calculated by use of
. pg/1 for hexachloroethane. Chromic +':» ~” the Guideliries. The risk estimate range
toxicity occurs at concentrstions as Jow ™= is presented for information purposes
a3 281 ug/l for pentachloroethane. Acu!t and does not represent an Agency
and chronic toxicity would occur at - ° . judgmeat on an "acceptable” risk level
lower concentrations among species” "" - For the maximum pmtecnon of buman
that are more oermnve than those *° ° bealth from tae potential carcinoger.ic
tested. Luslst T TR effects due to exposuse of 1.1.2.2-tetra- |
* -Ss=A7 0 503 chloroethane through Ingestion of
Human H”M} ~ "IV ts eontaminated wate%ha.ndgcnntamate"
For the mudmum pro.ection of hbuman aquatic organisms, the.ambient water
- health from the potentir] carcinogenic concentration should be zero based on
effects due to exposure of 1.2-di- - . ~- thy non-threshold sssumption for this
- chloroethane through ingestionof ~- ¥ ™ chemical However, ~ero level may not
contaminated water and contamineted "~ be attainable al the present time.
aquatic organisms, the ambient water °  Therefore, the levels which may result in
concentration should be zero based on *~  incremental increase of cascer risk over
the non-threshold assumption for this * - the liletime are estimated at 1072, 107

' J-23

.~

4-- a
.

concentrations representing different
risk levels may be calculated by use of
the Guidelines. The risk estimate range

_ is presented for information purposes

and does not represent an Agency

~ judgment on an “acceptable” risk level

For the maximum protecon of burmac
bealth from the potential carcinogenic
effects due to exposure of hexa-

" chloroetbane through ingestion of

contaminated water and ccataminsted
aquatic orgenisms, the ambient water ~

.. : concentration should be zero based on

the non-threshold assumption for this
chemical However. zero level may not
be attainable at the present time
Therefore, the levels which may result o
fncremental increase of cancer risk over
the lifetime are estimated at 107%, 1074,

" and 107", The correspacding criteria ars

19 ug/L 19 ug/L and .19 ug/l

" respectively. If the above estimates aze
" made fcr consumption of aquatic

orzanisms only, excluding consuxption

“of water, the levels are 87.4 ug/L 874
" 7 pg/l and 87 ug/L respectively. Other

the Guicelines. The risk estimate ranze
is presented for information purposes
and does not represent an Agency
judgment oo an "acceptable” risk level

Using the present guidelices a
satisfactory criterion cancot be desived
at this time due to the insufficiency m
the available data for
monochloroethane. :

-Using the present guidelines. a

" satisfaclory criterion canao! be derived

dichloroethane.

at this time due to the insuficiency in
the available data for 1.1.-

Using the present guidelines. a

satisfactory criterion cannot be denved

e

8t this time due to the insufficiency in

- the available data for 1.1.1,2-
tetrachlorgethspe.

Using the present guidelines. a
satisfactory criterion cannot be desived
st this time due to the insuffigeacy in
the available data for
peatachloroethane.

-

E Chiorinated Napkthalenes

Freshwater Aquatic Life

The available data for chlorinated
nsphthalenes indicate that acute
toxicity to freshwater aquatic life occurs
at concentrations as low #s 1,800 pg ')
and would occur at lower

" concentratiocs among species that are
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more sensitive than those'tested No demonstrated relativnship to potential level whick would protect agai-st tke -
" data are available concerning the adverse human heslth effects. ~  potential toxicity of this compor -
chronic toxicity of chlorinated : Sufficient data is not available for 4 ©  Using available organocleptic d ‘or
naphthalenes 1o sensitive frzzhwner monochloropbenol to derive a level controlling undestrable taste ar  fz:
aquatic life. . . ~ .- which would protect against the quality of ambient water, the esuz. ‘e
. e .. - . - ..potential toxicity of this compound. level is 1 pg/L It should be recogriz=d
Sa]twaterdquaac L'f" e Uaing avallable organaleptic data, for * '. that organoleptic data as a basis for
*The available data for chlorinated controlling undesirable taste and odor establishing & water quality criterie

- papthalenes indicate that acute toxicity  quality of ambient water, the estimated  bave limitations and bave no -

. to saltwater aquatic life occurs st -~-  level 1s 0.1 pg/L It should be recognized  demonstrated relationship 15 potential
concentrations as low as 7.5 ug/! and thet organoleptic data as a basis for adverse human health effects.
would occur at lower concentraiions establishing a water quality criteria * For comparison purposes. two

- among species that are more sensitive have limitations and haveno _ — ° approaches were used to derive
- tBan those teated. No data are available - demonstrated rel»Honship to potential criterion levels for 2.4.5-trichlorophenc’.
- concerning the chronic toxicits of  ~—. adversehuran’! ltheRects. . - ~  Based on available toxicity date. for &
chlorinated naphthalenes to seasitive Sufficient data .s not available for 2.3- frotecbon of public health, the derived
saltwater aquatic hIe. . .- dichlorépheno] to derive a level which | evel is 28 mg/L Using availabie
IR .+ .. 77 wouldprotect against the potential - ' organoleptic dats, for controlling
Human Health N s .~ toxicity of this compound. Using . undesirable taste and odor quality cf
Using the present guidelines,a . ~ . available organoleptic data. for ambient water, the estimated level is °
satisfectory criterion cannot be derived ~ controlling undesirable taste end odor pg/L 1t should be recognized tha!
at this time due to the insufficency in . -quality of ambient water, the estimated organoleptic dsta as s basis for
the available data Jor chlcnmtgd . level is .04 pg/L It should be recognized ~ establishing & water quality critesia
papthalenes. . = - .. .- . - -:tbat organoleptic data as a basis for _ . " have limitations and have no :
i e _‘-, . = . _establishing & water quality criteria demonstrated relationship to potentia!
Chlorinated Phenols <. =7 - ... r:. have hmllangmlmd ha}:f no - R - adverse human health effects.
S .demonstrated relstionship to potenti For the meximum protection of hum:
FRSth”AqWUC ufe ' ! - =" adverse human health effects. - health from the potenticl carcxnogenic
. _The dvailable freshwater data f°" - . Sufficient data is pot available for 2. effects due to exposure of 2.4.6
chlorinated phenols indicate that =~ .gjchlarophenol to derive a level whxch - trichlorophenol through ingesticr of
- toxicity generally increases with - . ‘would protect against the potential " ' contaminated water and contaminatz _
increasing chlorination, end that scute ioxicity of this compound. Using - - aquatic organiems, the ambient water
toxicity occurs at concentrations as low -available organoleptic data, for C concentrston should be zero based oz
as 30 pg/1 for 4chloro-3-methylphenol to " controlling undesirable taste and odor the non-threshold assumption for this
greater than 500.000 g/l for other . .~ guality of ambient water, the estimated . chemical However. zerc level may nc.
-compounds. Chronic toxicity occurs at - level is 5 ug/L It should be recognized -  be attainable st the present time.
concentrations s low as 970 g/l for * ° that organoleptic data as a basis for  °  Therefore, the levels which may resu:
2.4.8-trichlorophenol. Acute and r_hromc . establishing 8 water quality criteria incremental increase of cancer risk ov.
toxicity would occur atlower : -7, bave limitations and Rave no the lifetime are estimated at 1075, 16" ¢
concentrations among species that are demonstrated relstionship to potermal and 10”7 The corresponding criteria -
more sensitive than those ‘9513& . d\:ge humesn heslth effects. Mle | 12 pg/l. 12 pug/l, and .12 pg/!
. P NUEEae Sufficient data is not averilable for 26- ‘respectively. If the above estimates =~
Saktwate: Aqual.'c Ler A dxchiorophenol to derive g level which - mage for cgnsumpb'on of aquatc
-The waﬂable ultwlter data for . would protect aga ast the potential - organisms only, excludiag consuzpt
chlom‘ed Phemb mdlﬂle m‘ v - 'md of lhj' fJeid \pound U!"“s ; _\; ...' of walet‘ ‘he leve‘_‘ are 36 ple aj F’B
toxicity generally Increases with* .* . available organoleptic data, for .- = = and .36 pg/L respectively. Other
increasing chlorination and that scute . ~ confrolling undesirable taste and odor concentrations representing differen:

toxicity occurs at concentrations as low quality of ambient water, the estimated risk levels may be calculated by use ¢
83 440 ug/l for 2.3.5.6-tetrachloropbencl . Jevelis 2 pg/L It should be recognized the Guidelines. The risk estimate rans

and 29.700 ug/] for 4-chlorophenol. . - that organoleptic data as a basis for . is presenied for information purposes
Acute toxicity would accur at lower . establishing a water quality criteria end does not represent an Agency
concentrations emong species that are have limitetions and bave no "7 . judgment on an “acceptable” nsk leve.
more sensitive than those tested. No . ~ demonstrated relationship to potennal Using aveilable organoleptic dats. i
datas are available concerning the - .. - * adverse human bealth effects. -+ controlling undesirable taste and odo:
chronic toxicity of chlorinated phenols - - Sufficient data is not available for 3.4- quality of ambient water, the esti— ite.
to sensitive saltwaler aqualiclife. . .. dichloropbenol to derive & level which lev~l is 2 ug/l. 1t should be recognized
. Human Health™ <. > —"..° - . .. 'wouldprotect against the potential - that organoleptic date as a basis {or
= e w31 o toxidty of this compound. Using © . establishing & water quality criterion

"Sufficient data is not avallsble for 3- - availably organoleptic data, for have limitations and have no
monochlorophenol to derive s level - | controlliag undesirable taste and odor demonstrated relstionship to potentic:
which would protect against the ' quality cf ambisnt water, the estimated edverse humen health effects
potential toxicity of this compound. - = leveldis 4 ug/lL It should be recognized Sufficient data is not availatle for -
Using available organoleptic data, for that organoleptic data as = basis for methyl-4-chloropheno!l to derive 8 Jev:
controlling undesirable taste and odor establishing a water quality criteria | - which would protect against any
quality of ambient water, the es_mated - have limitations and have no : potential toxicity of this compox.-d
level is 0.1 ug/l It should be recognized  demonstrated re'ationship to potential Using svailable organoleptic data fc:
that orgencleptic dats as 8 basis for -~ adverse humar health effects. controlling undesirable taste and oce:
establishing 8 water qoality criterie Sufficient date is not available lor quelity of ambient water, the estimzte
bave hmitetions anc have no 2.34.6-tetrachloropherol to derive a level is 1800 ug/!. It should be

> 4
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recognlzed that organcleptic dsta as @
basis for establishing a water quality
criterion havs limitations and havs no
dsmonstrated ralaticoship to potential
adverse human bealth effacts.

Sufficient data is not available for 3-
methyl4-chlorophenol to derive a level
which would protect againstthe = |
potential toxicity of this compound. -
Uslng avallable organocleptic data, for
- controlling uadesirable taste and odor ~

quality of ambient water, the estimated L.
level {3 3000 pg/L-Itshouldbe - - .-~
recognized that organolepticdataasa ..

baasis for establishing a water quality -
criterion have limftations and have no -
demoansireted relationship to potan!.\al
adverse human health effects.

Sufficient data Is pot available for 3-

" methyl-8-chlorophenal to derive a level
which would protect agatnst the _
potential toxicty of this compound.

Using available organoleptic data. for
controlling undesirable taste and odor .-

quality of ambient water. the estizated
level is 20 pg/L It should be recognized
that organoleptic data as a basia for

" establishing & water quality criterion -

_ have limitations and haveno :-

" demonstrated relationship to potznhal
adverse buman health eifec!s. L

. 0w

. Fréshwoter Aquabc I.Jfa e
““The available data for chloroalkyl

"+ - ethers indicate that ecute toxicity to 7 -

freshwater aquatic life occurs at
concentratiocs as low as 238, 000;13)'1
and would occzr at lower ]
‘concentrations among species that are
more sensitive than those tested. No -~
defin'tive data are available contertiing
the ¢l ronic toxicity of chloroalkyl e!her:
to se1 sitive fruhwnter lquanc life. -.-

Y i L'
‘alrwaquuabc Life - ez
—

No saltwater orgmhms hnve been -
testad with any chloroalkyl ether and o

oS
—a— -,-

and Chm'Wndty A
" Humen Health . ..'-'.'7 A

- ce - -

For the maximum protection of bursan *
health from tire potents! an:mogm!c
effects due to exposure of bis-* - | ' 7
(chloromethyl}-ether through !ngesdcm B

- - ----,,
s

- of contaminated water and

contaminated aquatic organisms, the
ambient waler concentration should be
~2ero based on the non-threshold v
assumptiop for this chemical However,
zero level may not be attainabie at the
present time. Therefore, the levels which
may result in incremental increase of
cancer risk over the lifetime are )
estmated st 1074 1074 and 10°". The
corresponding criteria are .038 gL
.0038 pg/L and .00038 ng/l, respectively.

e -,

c -

I the above estimates sre made for ™
consumption of aquatic organisms only,
axcluding consumpton of water. the
levels are 18.4 ng/l, 1.84 ng/l, and .184
pg/L respectively. Other concentretons
representing different risk levels may be
calculated by use of the Guldelines. The
risk estimate range Is presented for
information purposes and does not -

represent an Agency judgment on an '

“acceptable” risk level .

~health from the potential carcinogenic
effects due to exposwe of bis (2- - ..
: chloroethyl) ether through ingestion of
. contaminated water and contaminated
aquatic przanisms, the ambient water
concentration should be zero based on
the non-threshold assumption for this
chemical However, zero level may not

e be attainable at the present time.

“the lifetime are estimated at 107%, 1074, -

- -and 10~ ". The corresponding criteria are

3 ug/l 03 pg/l. end 003 pg/l-- ™
respectively. If the ebove estimates are
made for consumption of aquatic -

< -organisms only, excluding consumption

- of water, the levels are 13.8 pg/), 1.38-

o “pg/L and"138 pg/L respectively. Other' )
'-A - concentrations representing different

AL

_Jisk levels may be calculated by use of -
_ the Guidelines. The risk estimate range
T s presented for information purposes
. and does not represent an Agency
judgment on an “acceptable” risk level

-For the protection of human health
E'om the taxic properties of bis (2- .
chioroisopropyl) ether ingested through
water and contaminated aquatic-

organisms, the ambient water criterion .

hdeummedtnbcw;;gﬂ. .o

"=~ For the protection of human heahb

from the toxic properties of bis (2-
- chloroisopropyl) ether h'xgated !hrough

contaminated aquatic orgu:ums alone, -°
statement can be made conf:erning lcuta < the ambient water criterion is .. -

detcnmned to bt (.36 mg[L .
Chhmfom R
FrnhwaterAquaUc I.lfe e

" The available data for choloroform
tnd:cate that acute toxicity to freshwater
- -aquatic life occurs a1 concentrations as
“low a3 28,800 pg/L and would occur at

»

- lower concentrations among species

that are more sensitive than the three
tested species. Twenty-seven-day LCSO’
values indicate that chronic texicity
occurs at concentrations gs low as 1240
pg/l and could occur at lower
_concentrations among species or other
life stages that are more sensitive than -
the eariiest life cycle stage of the
rawbow troot )

J-25

For the maximum prolection of human-

Saltwoter Aquatic Life

The data base for saltwater species !
limited to one test and no statement ca:
be'made concerning acute ar chroaic
toxicity. . -

Human Health  ~

For the max!mum protection of buma:
bealth from the potential carcinogenic
“eflects due to exposure of chloroform
through ingestion of contarc’nated wat:
and contsminated aquatic organisms,
the amblent water concentration shouw.

.be zero based on the non-threshold

assumplion for this chemical. However
zero level taay not be attainable at th:
‘present ime. Therefore, the levels wii-.
may result in incremental increase of
cancer risk over the lifetime are
estimated 2t 107% 1074 and 10°* Tce

.~ corresponding criteria are 1.90 g/l .2
" -Therefore. the levels which may resultin  pg/l and 019 ug/l. respectively. If th=
incremental increase of cancer risk over -

above estimates are made for
consumption of squatic organisms on!-

_ excluding consumption of water, the

levels are 157 pg/L 15.7 ug/L and 1.57
pgfL respectively. Other concentratio:;~
representing different risk levels may
calculated by use of the Guidelines. ™
risk estimale range |s presented for .
information purposes and does not
represent an Agency judgment on an
“acceptable” risk level - s

. 2-Chlorophenol
: f(esb‘wa:erAqgatic Life

The availabe data for 2-chlorophenc’

. indicate that acute toxicity to freshw:

aquatic life occurs at concentrations .
low a3 4,380 ug/l and would occur at
lower concentrations among species
that are more sensitive that those teste

.-No definitive data are available

concerning the chronic toxicity of 2-

— chlorophenol lo sensitive freshwater

aquatic life but flavor impairment occ
in ope epecies of fish at concentrations
as low as 2,000 ug/L

—Saltwater Aquatic Life )

No saltwater orgamisms bave been
tested with 2-chlorophenol and no

“staternent can be made concerning acu’

and chronic toxgcity.
Humen Health -

- . Sufficient data is not available fer 2.

chlorophenol to derive a leve! which

. would protect against the potential

toxicity of this compound. Using
available organoleptic data, for
controlling undesirable taste and odor
quality of ambient water, the estimated
level is 0.1 pg/). It should be recognize-
that organoleptic dats as a basis for
establishing 2 water quality criteria
bave limitations and have no
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» 79C

1o poteniial
cts.

demonstrated nlnllomhlf
sdvarse buman bealth effs

For total recoverable hexavalent

- chromiwn the criterion to protect

freshwater aquatic life as derived using

‘the Guidelines is 0.29 ug/l a3 a 24-hour

average and the concentration should

" pot exceed 21 pg/l at any time.

‘For ‘reshwater aquatic life the .
concentration {in pg/l) of total
recoverable trivalent chromium should

g

not ¢xceed the numerical value given by ™

*e{1.28]In(hardness)}+3.48)" at any

time. For example, at hardnesses of 50, ~.

100 and 200 mg/| as CaCO, the
concentration of total recoverable

. trivalen® chromium should not exceed

2.200, 4.700, and 8,500.ug/1 respectively,

at any t'me. The available data indicate _

that chronic toxicity to freshwater
aquatic life occurs at concentrations as
low 2 44 ug/! and would occur at lower
concentrations among species that are

" more sensilive than those tested.

SalbvaterAquatic,lJYe-: L L

* ” For tolal recoverable hexavalent

- 1lf ingested through coptaminated . .
aguatic organisms alone, the ambient "~
waler criterion is determined to be3433 :

chromium the criterion to protect = .
saltwater aquatic life as derived using
the Guidelines is 18 ug/] as a 24-bour .'.
sverage and the concentration should ~
not exceed 1,260 ug/l at any time. _ -

For total recoverable trivalent ="

chromium, the availabe data indicate
that acute toxicity to saltwater aquatic
life occurs at concentrations as low as
30,300 ug/l, and would occur at lower
concentrations amoung species that are_
more sensitive than those tested No_
dsts are available concerning the - -
chronic toxicity of trivalent chromium to
sensitive saltwater aqustic life. A
Human Health -~ " - ~3 o7 =777

For the protection of human health
from the toxic properties of Chromium
Il ingested through water and ]

-

-~

be 170 mg/L-

" For the protec:ionA of humen bealth -

from the toxic properties of Chromium -~

mg/L - .

I R
The ambient water guality criterion -
for total Chromium V1is recommended -

to be identics! to the existing drinking
water standard which is 50 ug/l.
Analysis of the toxic effects data :
vesulted in a calculated level which is
protective of humen health against the
ingestion of contaminated water snd

contaminaled aqualic organisms. The

;"_}_'x"esl;tyal.er-Aqud:'ic Life -

2 For free eyanide (sum of cyanide

B
s e

‘ g
calculated value is comparable 1o the
present standard. For this reason a
selective criterion based on exposure
solely from consumption of 8.5 grams of
aqustic organisms was not derived.

Copper g .
Freshwaler Aquatic ’Lrj'e .
_ For total recoverable copper the
criterion to protect freshwater aquatic
.life as derived using the Guidelines {2 5.8
pg/l as 8 24-bour average and the
concentration {in pg/l} should not

" exceed the numerical value given by

¢(0.84[In(kardness)}-1.23) at any time.
For example, at hardnesses of 50,100,
-and 200 mg/1 CaCO, the concentration
of tota] recoverable copper should not
exceed 12, 22, and 43 ug/l st any time.

Saltwater Aguatic Life

For total recoverable copper the
criterion to protect saltwater aquatic life
#s derived using the Guidelines is 4.0
ug/l as a 24-hour average and the
concesntration should not exceed 23 ug/l
atany time. = .- - - -

Humon Health ~ -". .-
is not available for --

~ Sufficient dats
copper to derive & level which would
protect against the potential toxdcity of

-this compound. Using available = . = *

-~ organoleptic data. for controlling

undesirable taste and odor quality of

- ambient water, the estimated level is 1
. - mg/L It should be recognized thal -

- organoleptic data as a basis for
establishing & water quality criteria
have limitations and have no -
demonstrated relationship to potential

. adyene_human health effects.

Cyanide = .. -

-present as HCN and CN-, expressed as
CN) the criterion to protect freshwater
aquatic life as derived using the

~ Guidelines is 3.5 ug/] as 8 24-hour "’
contaminated aquatic organisms, the " —
- ‘ambient water criterion is determined to

sverage and the concentration should’
not exceed 52 pg/l at any time. | .
Sa]twnté_rA_quatic Life .. - . .

" The svailable data for free cyanide -
(sum of cyanide present as HCN and .__

. CN-, expressed a- CN) indicate that - ~ .

acute loxizcity to saltwater aqualic life -
- occurs at concentrations as low a3 30
pg/l and would occur at lower  _ _
.concentrations among species that are
more sensitive than those tested. If the
scute—chronic ratio for saltwater
organisms is simllar to that for
freshwater organisms, chronic toxicity
would occur st concentrations as low as
2.0 ug/l for the tested species and a!
lower concentrations among species

that are more »ensitive than those
tested.

Human Health

The ambient water quality criterics
for cysrilde is recommended to be
identicel to the existing drinking watz-

" standard which is 200 pg/l. Analysis c.
the toxic effects data resulted in a
calculated level which is protective of
buman bealth against the ingestion of
conlaminated water and contaminate<
squatic organisms. The calculated va:
is comparable to the present standa-<.
For this reason s selective criterion
based on exposure solely from
consumption of 6.5 grams of aquatic

.~ organisms was not derived.

DDT and Metabolites

. Freshwater Aguatic Life

DDT

For DDUT and its metabolites the
criterion o protect freshwater aquatic
life a3 derived using the Guidelines is
0.0010 ug/l as & 24-hour average and t-
concentration should not exceed 1.1 pg -
at any time.

TDE

The available data for TDE indics'=
that acute toxicity to freshwater aqua:.
life occurs at concentrations as low as
0.6 ug/l and would occur st lower
concentrstions among species that are
more sensitive than those lested. No
data are available concerning the ~
chronic toxicity of TDE to sensitive
freshwater aquatic life.

DDE

The svailable data for DDE indicate
that acute toxicity to freshwater aqua®:
life occurs at concentrations as low as

- 1,050 ug/l and would occur at lower
concentrations among species that are
more sensitive than those tested. No
data are available concerning the
chronic toxicity of DDE to sensitive
freshwater aquatic life.

Saltwater Aguotic Life .
DOT - :

. For DDT and its metabolites the
criterion to protect saltwater aqustic lifs
as derived using the Guidelines is 0.00:7
pg/l as a 24-hour sverage and the

-~

. concentration should not exceed 0.13

- pg/l at any time.” -
TDE .

The avallable data for TDE indicate
that acute toxicity to saltwater aquatic
life occurs et concentrations as low as
3.8 g/l and would occur at lower
concentrations amaong species that are
more sensitive than those tested. No
date are available concerning the
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P s -
’ chroalc toxicity of TDE to sensitive - through water and contaminated squatic  So/twoter Aquatic Life
; saltwater aguatic lifa . : organisms, the ambient water criterion The available data for
DDE L - is determined to be 400 ug/L dichlorethylenes indicate that acuts

For the protection of human health - .
" from the toxic properties of . ;
dicklorobenzenes (all isomers) ingested
. througlr contaminated aquatic organisms
" alone, the ambient water criterion is

toxicity to saltwater aquatic life ocz
* atconcentrations as low as 224,623
and would occur at lower -
concentrations arnong species that -
more sensitive than those lested No

The avallable data for DDE indicate
that acute toxicity to saltwater aquatic
life occurs at concentrations as low as

.14 pg/1 and would occur at lower

- concentrations among species that are - determined to be 2.6 mg/L date are avallabl ¢ lested
more sensitive than those tested. No ™ _ X . _ allable concerning the
data are available concerning the = . D@me’wm" T - 33%5:".?&&:? o:::i::hl);}:n” °
chronic toxicity of DDE to sensitive Freshwater Aquatic Life o £ agoatic life.

saltwater aquaticlife. ¢ -

_ .- h . Human Health

: : - . The data base’'available for - For th . - con of &

Human Health . ~erres o+ dichlorobenzidines and freshwater ™~ b ?t;: &eoma';‘umum P’_"‘l‘q"‘(’? of &v

b For the maximmun protection of human  organisms is limited to one test on T 5,‘ o d m the potentia ;:arcmoge..

v health from the potential carcinogenic . bioconcentration of 3.3- . e e:ﬁ ue totgxlposurl;; :

: " effects due to exposurs of DDT through  dichlofobenzidine and no statement can &1~ Chbm; e; ylene ugh Ingest
ingestion of contaminated water and be made concerning acute or chronic contaminated water and contamina.

e e we om Gemae v ey
.

* @ ew m. LRI

i : . i nisms, the ambient wa:._
contaminated aquatic organisms, the - toxddty. .. | aguatic orga
ambient water concentration should be p y Tt - concentration should be zero based
*  wzaro basad on the noa-threshold Sa twatgrAquaUc /e. . .- the non-threshold assumption for t~

chemical However. zero level may -
. be attainable &t the present time.
Therelore, the levels which may re:
incremental {ncrease of cancer risk ¢.
the lifetime are estimated at 1073, 1C-
" and 10°". The corresponding criteria
33 ug/1, 033 pg/l. and .0033 g/l
respectively. If the above estimates -

. No saltwater organisms have been.

_ tested with any dichlorobenzidine and
present time. Therefore, the levels which  pg statement can be made concerning
may resulih: lnc'tgmﬁ?m increase of acule or chronic toxicity. .
cancer risk aver the lifetime are T : ..
estimated at 10-% 304 and 30-". The '~ Human Health . .

. corresponding criteria are 24 ng/l..024 For the maximum protection of human
ng/L and .0024 ng/L respectively. If the bealth from the potential carcinogenic . _ £
above estimates aremade for  * .. . effects due to exposure of . . made‘!or consumption of aquatic

" consumption of aquatic organisms only. . dichlorobenzidine through ingeston of .. : 9f3amusms only, excluding consump:.

- exchuding consumption of water, the - eontaminated water and contaminated - - of water, the levels are 18.5 ng/l 1.2
levels are 24 ng/l, .024 ng/l. and 0G24 '~ aquatic organisms, the ambient water - }*8/1 and .185 pg/L respectively. O
" - ng/L respectively. Other conceatralions ~ . ¢opcentration should be zera base on - .. CORCentrations represesting differe:
. representing different risk levels may be.” - the nop-threshold assumption for this risk levels may be calculated by use -
calclated by use of the Guidelines. The = chamical However, zero level may not - the Guidelines. The risk estimate rar.-
risk estimate range is presented for | ° | - e gttainable at the presant time. -, . . - i3 Presented for information purpose:
Informetion purposes and does Bot * " Tharefare, the levels which may resultin 30 does not represent an Agency
feprgsent-an Agency judgmentofan ™ p o mental increese of cancer risk over “judgment on an acceptable” risk le-
“acceptable” risk level - . thelifetime are estimated at 10-%, 10~ Sa;ng!the Pcl‘fsg{;t g-,udehr:e;. 4
' - . IR - . o - sabistactory criterion canno der
-Dichlorobenzenes et T and 10", The corresponding criteria are -at this timejdue to &Einsumc:nc; in

Freshwatar Aqudu;é Lifé'.'.' e :"""':_:' 73 103 pg/L 0103 pg/l, and .00103 pg/l, available data for 1.2-dichloroethyle:

assumpton for this chemical. However, ',
zero level may not be attainable at the

X ~. .7 .. respectively. If the above estimates are X
B The available data for & ‘- ....-. ~_made Iorcor:jump&oa of aquatic - 2.4-Dichlorophenol
dichiorobenzenes indicate that scute . :- organisms only, excluding consumption - e T
and chronic taxicity to freshwater - ' .= of water, the levels are 204 pg/]. 0204 | Freshwater Aquatic Life

The available data for 2.4~
.dichlorophenol indicate that acute a=
chronpic toxicity to freshwater aguatic
life occurs at concentrations as low a«
2.020 and 365 g/l respectively, and
would occur at lower concentrations

- among species that are more sensibve
that those tested. Mortality to early lif-
stages of one species of fish occurs at

- concentrations as low as 70 ug/L

Saltwoter Aguatic Life

aquatic life occurs at concentrations a3’ — g/l ard .00204 ug/L respectively.
low 83 11120 and 763 ug/L respectively, Other conceantrations representing
and would occur atlower - .. - - - different risk levels may be calculated
‘concentrations among species thatare . by use of the Guidelines. The risk
more sensitive than those tested """ ‘estimate range is presented for < -
o s Y e information purposes and does not
Saltwoter Aquatic L‘_f €l . represent an Agency judgmentonan ..
The available data for T 47 .. “acceptable” risk jevel t
dichlorobenzenes indicate that acute | i E
toxicity o saltwater aquatic life occars - Dichloroe!.h'ylen_e.? -
: _i'nsshwatcr Agquatic Life

at concentrations as low as 1.970 ug/l -~
and would occur atlower --* - St - : et L

.~ The available data for . - .- -Only one test has been conducted
dichloroethylenes indicate that acute with saltwater organisms on 2.4

concentrations among species thatare -
tore sensitive than those tested. No ¢ :

toxicity to freshwater aquatic life occurs  dichlorophenol and no statement cax -
at concentrations as low as 11,600 pg/l

.-

’

Ta .

dats are available concerning the

chronic toxicity of dichlorobenzenes to
sensitive ulhy:t:a: qquatic life.
Human Health . R

For the protecﬁdn of buman bealth
from the taxic properties of- .
dichlorobenzenes [all isomers) ingested

-—

and would occur at Jower .
concantrations among species that are
more sensitive than those tested. No
definitive data are available concerning
the chroaic toxicity of dichlorethylenes
to sensitive freshwater aquatic life.

J-27

made concerning acute or chrocic

toxicity. .

Human Health
For comparison pusposes. two

spproaches were used to derive
criterion levels for 2.4-dickloropbenol.

-
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Tased on xvallable toxicity data, for the
rotection of public health, the derived
revel {s 3.09 mg/L Using available
organoleptic data, for controlling
usdesirable taste and odor quality of
ambient water, the estimated level 15 0.3
pg/L It should be recognized that
- organoleptic data as a basis for
- establishing s water'quality criteris
hsve limitations and have no
. demonstrated relationship to pounbal
adverse buman health effects. -

~

) D;ch)oropmpaneslnxchloropropenes .
resbufate'AquaUc:Ler Lene R

Tbe avallable data for =~ -~ T
dichloropropanes indicate that acute
ard chronic toxicity to freshwater
aquatic life occurs at concentrstions as
low a3 23.000 and 5,700 ug/l. -

respectively, and would occur at lower -

concentrations among species that are
more sensitive thar those tested.

The available data for ' i
dichloropropenes indicate that acute
and chronic toxicity to freshwater .
aguatic life occurs at concentrations as
low 21 6.060 and 244 ug/L r‘especﬁvely.
and would occur at lower ;
concentrations among species that are
mare sensitive than those lested.

P4 N

Sa!rwaterAquaUchfe- ','.-f'. SRR :

“The available data for =~ > 7
dichloropropanes indicate that acute
and chronic toxdcity to saltwater aquatic
life occurs at concentrations as low as
10,300 and 3.040 ug/L respectively, and -
would occur at lower concentrations
among species that are more sensitive
than those testec. ... ’

~ The vailebledatafar = - =" m -
dichlor spropenes {ndicate that acute
toxicity to saltwater aqustic life occurs -
at concentratiors as low 8 as 780 pg/l, °
and would ocour et lower . -

concentrations among species that are .
" more sensitive than those tested. No'  ~

_ dats are evailable concerning the
chronic toxdcity of dichloropropenes to
. sepsitive saltwater aquatic life. - .

" Human Health k3

Using the present ‘guidelines, a”
satisfactory criterion cannot be derived
at this time due to the insuffic’ency in
the avallable data for dichloropropanes.

For the protection of human hes.]th
from the toxic properties of .
dichloropropenes ingested through .
water-and contaminated aguatic
organisms, the ambient water crilerion
is determined to be 87 pug/L

For the protectien of buman health
from the toxic properties of .
dichloropropenes ingested through
contamina:ed aquatic organisms alone, -

. »2% = -~
‘-~ -

s .-

——

,.,_-:‘-‘.- <

the l.m.bicnt water criterion is
determined to be 14.1 mg/L

2.4-Dimetbylphenol -
Freshwater Aquatic Life

__The available dsta for 2.4-

- dimethylphenol indicate that acute
toxicity to freshwater aquatic life occurs
st concentrations as Jow as 2120 ug/l
and would occur at lower
concentrations among species that are

" more sensitive than those tested No
data sre avallable concerning the

- chronic toxicity of dimethylphenol to . -

-~ sensitive freshwater aquatic life.

Sa!twaterAquaUc Life = .
No saltwater orgarisms have been

. tested with 2.4-dimethylphenol and no

statement can be made concerning acule
and chronic toxicity, - .

Human Health :
Sufficiant data are not avadable fo' '

‘2.4-dimethylpheno! to derive a Jevel
+  which would protect against the

potential toxicity of this compound

Using availsble organoleptic data, for

controlling undersirable taste and odor
" quality of ambient water, the estimated
" level is 400 ug/L It should be recognized
“that orgenoleptic data as a basis for
establishing & water quality criteria
bhave limitations and have no -

" demonstrated relationship to potential

“adverse buman health eﬁects

L#Dmb'ololuene
Freshwaterdqualwl.ife ST

" The available data for 2.4- RN
-dinitrotoluene iridicate that acute and"
chrogic toxicity to freshwater aqustic
" Yife occurs at concentralions as low as
330 and 230 pg/L respectively, and
“would occur at lower concentrations

- T .

RIS

... among species that are more sensitive

than those tested. -~ . 7~
.Saltwater Aquatic Life "

~". The available data for 24—
dinitrotoluenes indicate that acute ~

. loxicity to saltwater squatic life occurs
-- at concentrations as low as 530 pg/l and

would occur at lower concentrations
among species that are more sensitive
then those tested. No data are avallable
concerning the chronic toxicity of 2.4-
dinitrotoluenes to sensitive saltwater
squatic life but a decrease in algal cell
pumbers occurs at conccntranons as
low 2 370 pg/l.

- Human Health

For the maximum protection of buman
beslth from the potential carcinogenic
effects due to exposure of 2.4
dinitrotoluene through ingestion of
contaminated water and contaminated

L.

J-28

-and 107" The corresponding criten:

+ ug/L and 0.058 ug/L nspecnve!y.

squatic organisms, the smbient wat.
concentration should be zero based
the non-threshold assumption for t
chemical. However, zero level may -
be attainable at the present tirme.
Therefore, the levels which may rese
incremental increase of cancer risk ¢
the lifetime are estimated at 1075 1¢"
and 10-*. The corresponding eriteria

" 11 pg/l 0.11 pg/l, and 0.011 pg/L

respectively. If the above estimates =
made for consumption of equatic

- organisms only, excluding consuzy:

of water, the levels are 91 ug/l 8.1 -

- and 0.91 ug/l, respectively. Othe-

concentrations representing differer
risk levels may be calculated by us:
the Guidelines. The risk estimate re-.
is presented for Information parpos-
and does not represent as Agescy
judgment on an "scceptabdle” risk i:

) . 1.2-Dipbcnylbydrazlné

Freshwater Aquatic Life

The available data for 1.2-
dipbenylbydrazine indicate that acu:
toxicity to freshwater aquatic life oc*
at concentrations as low 83 20 pg”
would occur at lower concentratico.
among species that are more sensic
than those tested No data are avzl

~ conceraing the chronic toxicity of 1.

diphenylbydrazine 1o sezsitive

© freshwater aquatic life.

Saltwater Aquatic Life

No saltwater orgarisms have bee-
tested with 1.2-diphenylhydra=ize -
no stalement can be made
acute and chronic texicity.

Human Health

For the maximum protection of he
health from the polential carcinogez:
effects due to exposure of 1.2-
diphenylbydrazine through ingestic:
contaminated water and contamira.

ance—.

‘. aquatic organisms, the ambient we:.

concentration should be zero beses

" . the non-threshold assumption for th.

chemical. However, zero level may -
be attainable at the present time.

Therefore, the levels which may res.
incrementsl incresse of cancer risk ¢
the lifetime are estimsted at 107, 1C”

422 pg/l. 42 ng/l, and & ng/L
respectively. If the above estimate:
msde for consumption of aquatic
organisms only, excluding cozswmz
of water, the levels are 5.6 ug/l 0.5

Other concentrations represen%ng
different risk levels may be calcula:.
by use of the Guidelines. The risk
estimate range is presented for
Information purposes and does not

’
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., should not meed 0037 pg/l atany - ;

" criterion s de!e—mlned o be 139 pgﬂ.' e

-~
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r-ymsent an Agency ludgm:nt onan’ aquatic lifs occurs at concentrations 23
acupuble risk lav eL P }ow a8 32.000 pg/l and would ocour at’
Eodosulf -+ . lowerconcentrations among species
io k = that are more sensitive than those

- . -

Freshwater Aquatic Life . . © . - tested. No definitive data are nva{lhble

For endosulfan the critesion to protect ~ concerning the chronlc toxicity o
frethwater aquatic life as derived using  -¢Lbylbenzene 1o sensitive freshwater
the Guidelines $30.058 pg/l 23 & 2¢-hour  Aquatic lfe.:

average and the concentration should
oot excesd 0.22 pg/lat my tima.
Saltwater Aquatic Life sl

For endosulfan the c:iterion to proted )
saltwater aquatic [y as derived using
“the Guidelines Is 0.0087 pg/l as a 24
hour average and the concantration
should not mud O.‘I'A p.g/l atany
time. e ied e
Humen Heahh R L P

"For the protection of bumen health
" from the taxic properties of endosulfan L
ingested through water and | from the toxic properties of |
contaminated aquatic organisms. the ..'. ethylbenzene ingested through water -
ambient water criterian is determined o and contaminated aquatic organisms,
be7dpg/l. - " “the ambient water criterion ls

For the protection o!hunf\an :ea‘!ﬁl " determined to be 1.4 mg/L
fom the toxic properties of endosulfan ~
mgested through contsminated squatic * For the protechon of human health

[ro::: | S
organisms aloae, the ambient water -~ ethﬂw :;;;‘:S mugh

2 The available dats for elhylbenzene

" indicate that acute toxicity to saltwater
- aquatic life occurs st concentrations as
low a1 430 ug/l and would occur at ~.
Jower concentrations among species -
that are more sensitive than those

* "tested. No dafa are available concerning
the chronlc loxicity of ethylbenzene to
sensitive ‘saltwater aquatic life.

¢ Human Health - e
“For the protecuon of human health

0‘.'5
-

Endrin v~ .\be ambient water criterion is

s ~-'

thwa!erAqunuc ere == :"":7 P, - determined to be 3'2_8_&‘8/1“ S
" For endrin the criterion to pro(ect ‘fj'_ ._}‘l voraathese - e T
freshwa!er aquaticlife as derived using™  Freshwater/ Aqualxc Life -- 7.

the Guidelines is 0.0023 ug/l asa 24-
hour average and the concentration .
should pot exceed 0.18 p.g/l at any tinfe

Saltwater Aquotic Life” '," 290 2 low as 3980 pgfl and would occur at
" For eadrin the criterion to protect " - lower concentrations among species
saltwater squatic life a5 derived unng " that are more sensitive than those :
the Guidelines is 0.0023 ug/l as 8 24- - tested. No data are svailable concerning
bour average and the concentration - = -the chronic toxicity of fucranthene to
sensitive freshwater nquanc h!e.

SaeraterAquanc Life~ -0 o T

'..' The available data for fluoranthene
. indicate that acute and chronic toxxcxty
-"$o saltwater aquatic life occur wt - -
concentrations as low as 40 and 18 pg/l,
. respectively, and would occur at lower
concentrations among species that are”
more seasitive than those tea(ed. .

. The available data for ﬂuomthene
indicate that acute toxicity to freshwater
~ - aquatic life occurs at concentrations as

~

.o-.,"‘

time. - e N
Human Haa!lh RENARR .;.7;- -; e
The ambient water quaHry crneﬂon i
for endrin is recommended to be -
" {dentical to the existing grinking watzr -
stahdard which is 1 g/l Analysis of tba
toxic eflects data resuited ina = 27
cslculated level which i ux: protective of =
human health aguinst the ingestion of 1~ ~ e -
conteminated water asid contaminated™* Human H’d‘h Sl
aquatic organisms. The calculated value  For the protection of h\xmzm hea.lth

is conparable to the present standard. from the toxic properties of fluaranthene
For this reason & selective criterion * -~ ingested through water and

- T

based oo exposure solely from contaminated aquatic organisms, the -

consumption of 8.3 grams of aquatic ~ . _ambjent water criterion is delermined to
organisms was aot derived. T bedazpg/l

Ewbylbenzens . .. .7 L, L& For the protection cf buman bealth |

Freshwater Aquatic Life from the toxic properties of flucranthene

mgested through contaminated aquatic
The available data for ethylbenzene = organisms alone, the ambient water

Wd o be sl

Sa!twaterAquabcLlfa ot

coptaminated aquatic organisms alone,
T tested. No dafa are avzailable conce=

" health from the potental carcinogern

Haloelhers _."‘ T N
Freshwater Aguctic Lifs S

The avallable data for haloethers
indicate that acute and chronic toxicity -
to freshwater aquatic’life occur at
concentrations ss low as 360 and 122

. rg/ L respectively, and would occur at

ower concentrations among species
that are more sensmve than those
tested. » ST ea -

Saltwater Aquab’c Life

No saltwater organisms have beed
_tested with any haloether and no

statement can be made concerming acul:

or chronic toxicity.

Human Fealth

. Using the present gu!de‘.uvs 3
satisfactory criterion cannot be desive:
at this time due to the Insufficiency’in
.the available data for haloethe"s

Halomethanes .
Freshwater Aguatic L:'fe »
The available data for halomethanes
indicate that scute toxicity to freshwat-
. aquatic life occurs at ¢oncentrations 2.
.low as 11.000 ug/l and would occur e

lower concentrations among species ~
that are more sensitive than thoss

the chronic toxdcity of halomethanes .
“sensitive freshwater aquanc life. -

Saltwater Aquatic Life Lo- A

The available data for halomethar=
i.ndicate that scute and chrornic toxi—
to saltwaler aquatic life occur a!
concentrat.ans as low &s 12.000 ar.:
6.400 pg/L respectively, and would
occur at lower cont entrations eme=x-
apecies that are mcre sensitive thas
‘those tested. A decrease in algal cell

_numbers occzrs at concentralions as
low as 11,500 ug/t

«Human Health -~ _

" For the maximurn prote-ct}on of hu

effects due to'exposure of
chloromethane, bromomethanze.
dichloromethane,
bromodichloromethane,
tribromomethane, :
dichlorodifluoromettane,

" trichlorofluotomethane, or cozhin
of these chemicals through ingestuc
contaminated water and contamir
aquatic orgenismas, the embiest w
concentration should be zero bas:
the non-threshold assumpticn fcr
" chemical. However, zero level mz -
be sttainable at the presest tme.
Therefore,.the levels which may o
incremental increase of cancer rs
the lifetimes are estimated at 10-*
and 20~ ". The corresponding crite:
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-
.

- 19 pgfl 029 pg/l and 0019 pg/l
respectively. If the above estimates are
made for consumption of aquafc -
organisms only, excluding consumption
of water, the levels are 157 ug/l, 157 -
pg/l and 157 pg/L respectively: Other

- concentrstions representing different
risk Jevels may be calculated by use of
the Guidelines. The risk estimale range
is presented for information purposes -

" . and does not represznt an’ Abencv

judgmment on an u:ccptable mk]evel.
—Heptachlor® - - o U T '
thwquuabchfe AR

For heptachlor the mtenon to protect -
freshwater aquatic life as derived using
the Guidelines is 0.0038 g/l es a 24- .
bour average and the concentration -

.should not exceed 0.52 pg/] at any ume

_.Saltwater Aquatic I_er .

For heptachlor the criterion to protect
saltwater aquatic Life as derived using
the Guidelines is 0.0038 ug/l as 8 24-
hour average gnd the concentration

- should not exceed 0.053 pg/l at any '."

© time. : . e e

= "'£~z - €L

Human HeaJth -:;"._j,.‘—_ L "— N

-

For the maximum pro\echan'of human

" health from the potantial carcinogenic = -

. Jevels are 500 pg/l. 50 pg/L and 5 pg/li

-

- effects due to exposure of heptachlor -

*.. through ingestion of contamingted water

‘and contaminated aquatic organisms, =

" the ambient water concentration uhould
be zero based on the non-threshold -
-assumption for this chemical. However,

zero level may not be attainable at the A

. present time. Therefore, the levels which

. ~ng/L and 028 ng/l. respectively.if the -
above estimates are made for -

. consumption of aqustic organisms only. )
- excluding consumption of water, the = -

levels are 2.85 ng/l. 29 ng/l. md .029
‘ng/L respectively. Other .. ’ i
concentrations represantmg d:fferent
" risk Jevels may be calcnlated by use of
the Guidelines The 7isk estimate range -
is presested for information purposes
and does not represent an Agency

. .~
B ,'

judgment on an “acceptable” risk lcvel...-

Scltmater Aquatic 1% -
The available data for ~ '
‘bexachlorobutadiene indicate that acute
toxicity to saltwater agnatic life occurs
at concentrations as low as 32 ug/i and
would occur at lower concentrations
. among species tha! are more sensitive
that those tested. No data are available
concerning the chronic toxicity of .
bexachlorobutadiene to sensitive
. saltwaler 'aqx.atic life - el Tt
. HumanHealth e
. “For the maxm:mm protu:bon of human
‘health from the potential carcinogenic
" effects due to exposure of :
_hexachlorobutadiene throush ingestion
- of contaminated water gnd ~
contaminated aquatic organisms, the
-ambient water concentration should be

- . » zero based on the non-threshold

" assumption for this chemical. However,

" zero level may not be a’tainable at the
present time. Therefore. the levels which
. may resalt in Incremental increase of
cancer risk, over the lifetimes_are
“estimated at 10°% 1074, and 10~ The
 -corresponding criteria are 4.47 pg/l. 0.45
18/ 8nd 0.045 g/l respectively. If the

, . mbove estimates are made for - -

- . ‘consumption of aquatic arganisms oaly, -
excluding consumption of watex, the

- respectively. Otber concentrations -
- representing different risk levels may be
" calculated by use of'the Guidelines. The™
"risk estimate range is presented fer
. information purposes and does not
represent-an Agency judgment on an
u;cep:nble risk level

\_' -

may result in iIncremental increase of Hexachlomcyclohe.xane

. cancertisk, over the lifetines are . ”"Lmd e

-. "estimated #£t107%107% and 10", The . ane . e TS
corresponding criteria are 278 ng/l. 28 thwaterAquancufa Tl

‘ For Lindane the criterion to pmtect

- fresbwater equatic life as derived esing ~

* the Guidelines is 0.080 pgfl &3 2 24-hour

.average and the cancentration should
Bot exceed 2.0 pgll atany. nme o

SalbvoterAquabc Life e : ;-
¥ For saltwater aquatic life the :
* contentration of lindane should not
exceed 0.16 g/l st any time. No data -

are evaileble conceming the chronic

»

" toxdcity of hndane o nns!bve selrwate: ’

Hexnc.hlorobnud:m .5.-_-4"’.:'\»\7-.:-'-»_. .- lQuatcBIe R " : )
Fresbwa:erAqaacher c e BHC :" . .- ,' - e '-—é',
The avadable datafor "~ thwawdquwcufe O

hexachlorobutadiene indicate that acute
and chroqicAoxicity to fresbwater
aquatic life occur at concentrations as
low a3 90 and 9.3 pg/l respectively, and
would occur at lower concentrations
arnong species that are more sen.nnve
thu:lhoseuned. e

-

The available date for a mixture of
isomers of BHC indicate that acute |
toxicity to freshwater aquatic life ozcurs
a8t concentrations as Jow as 100 ug/] and
would occur at lower concentrations
among species that are more sensitive
than those tested No data are svailable

-~ - J-30

" and contaminated aquatic organisci:

' prc:ent time. There{ore, the levels wt
- roay result in incremental increase of
" cancer risk, over the lifetimes zare

.~ corresponding criteria are 163 ng/l 3
~ ng/L and 1.83 ng/L, respective!y. If ¢

concerning the chroxic toxicity of a
mixture of isomers af BHC to secsi
freshwater agoatic lile

Saltwater Aquatic Life

The avrilable date for a mixtcre o
{somery of BHC indicate that acute
loxicity to saltwater aguatc life oo
at concentrations as Jow as 034 ug/|
and would occor a8t lower

~ concentatons amony spesies al -

.more sensitive than Dose tested M
data are svailable concerning the
chronic toxicity of 1 mixture of iss=
réBHC to sensitive saltwater aquat

e * -

. Hiiman Health .

For the maximurm pratestion of &
health from the potenbal carcinoge:.
effects due to exposurn of alpha-HT.
through ingestion of contaminatsd -
and contaminated aquatic orgazis=
the ambient water concentratioz gh-
be zero based on the non-threshclc
assumption for this chemical. Howe~

- zero level may not be attainable at -

" present time. Therefare. the levels =
may result in incremental increase ¢
cancer risk. ‘over the lifetimes are
estimated at 1075, 207% and 107 . T
correspundmg criteria are 82 ng/l ¢

ng/L and .82 ng/L respectively. If :..._

above estimates are made for
consumption of agquatic organisms c:
excluding consumption of water, the
levels are 310 ng/l. 31.0 ng/L a::d 3
‘ng/l respectively. Other concezts®:
represeating dxﬁ'ere'n risk levels =
calculated by use of the Guidelinz:
risk estimate range is presected fcr
information purposes and does not
‘represent an Agency judgment oo a=
“acceptable” riak level .

" Forthe maximum protection of b
bealth from the potental carcinoger.
efTects due to exposure of beta-HCH
through ingestion of contaminated w

the ambient water concentration shc
be z2ero based on the non-threshold

sssumption for this chemics]l. Howev
zero level may not be attainable at t=

estimated at 1074 10°% and 107 . Th=

above estimates sre made for
consumption of squatic organises o=
excluding consumpt' - a of water. the
Jevels are 547 ng/l. 547 ng/L and 5 4~
ng/L respectively. Other concentrat:c
represesnting different riak Jevels me:
calculated by use of the Cuidelines
risk estimate range is preseated for
information purposes and does not
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represent an Asmq )udgment onan
-“accaptable” risk lavel
) Por the maximam protection of hurman
~  health from the potential carcinogenic
.. effects due to exposure of tech-HCH

-and contaminated aquatic organisms,

the ambient water concesntration should .
. be zero based on the non-threshold

< assumption for this chemical However,
« zero level may not be attainable at the -
present time. Therefore, the levels which
may resalt in Incrementsl incresse of
" cancer tisk. over the lfetimes are
estimated a1 105, 107% and 26" % The ~~

. ng/L and 123 ng/l, respectively. If lha
. above estimates are madefor ~ -

- consumption ol-aquatic organisms on!y. .

excluding consumption of water, the
levels are 414 ng/l, 41.4 ng/L and 4.14
- ng/l respectively. Other concentrations™ -
representing different risk levels may be-
- caiculated by use of the Guidelines, The ™
risk estimate range {s presented for -
information purposes and does not -
- represent an Agency judgmenton an. -
- “adéceptable” risk level :
. For the maximur protection of hu.man
bealth from the potential carcinogenic
effects due to exposure of gamma-HCH
- - through ingestion of contaminated water
- .and contaminated aquatic organisms, .

__-.'r~

< 7" the ambient water concentrations .~ 77
* should be zero based on the nan- -* ="
.- threshold assumption for this r.hezmcal

- attainable-at the present time. -
- Therefore, the levels which may result in
" incremental increase of cancer risk over
the lifetime are estimated at 107%,107%
and 10", The corresponding criteria are .
188 ng/l. 188 ng/l. and 1.86 ng/L. - -

-Zrespectively. lf the above estimates are -

made for consumption of aquatic - - -*
organisms only, excluding commmpnon
_ of water, the levels are 628 5g/L 62.5 -
. ng/l 625ng/L respectively. Other
. concentrations representing-different -
" " risk levels may be calculated by vse of
.* " the Guidelimes. The risk estimate range. ;<
- s presented far information purpom .
and does not represent an Agency -
judgment oo an “acceptable” risk lcve!.
Using the present guidelines a - .
satisfactory criterion cannot be denved

at this time due to the lnmﬁmencyin en

" the available data for dela-HCH. ., _.-
_ Using the present guidelines, & SRR
satisfactory criterion cannot be derived ©

at this time due o the insufficlency in .

E the available data for epnloanCH.
Huu.hloroqdopemdkm R
Freshwater Aquatic Life . e ,.-i' '

The available data for - - o
hexachlorocyclopentadiene indicate that
acute and chronic toxicity to freshwater

L through inzestion of contaminated water

.- = & more sensitive than

-- corresponding criteria are 123 ng/1. 123 .

.+ organoleptic data, for controlling -
~"undesirable taste and odor quality of

_h.l.
However, zaro level may notbe < ~-n e lsophorone -.'j,.. ~ ; ~'.¢-' e

" aquatic life occurs at concentrations as
low a3 7.0 and 52 pg/l, respectively, and
_would occur at lower concentrations

among species tha! ars mere sensltive
than those tested. :
- Saliwater Aquatic Life

The availabledatato .=~ " ~ ° :

hexachlorocyclopentadiene lndicate that
acute toxicity to saltwater aquatic life

at concentrations as low as 7.0
#8/1 and would occur at lower

- . concentrations among species that are

oss tested No
data are available mncem!ng the

. .chronie toxddity of - -
haxachlorocyc.lopenudiene to :enslt.ive

" saltwater aquadc Ufe. ~

Human Hea!t.fr
For comparison ‘purposes. two

- EX S T

‘\r &

"approaches were used to derive

criterion levels for’ . T
- hexachlorocyclopentadiene. Based on’

.. available toxicity data, for the

f:otection of public health, the derlved
vel is 206 pg/L Using available -

o

ambient water, the estimated level is 1.0
ng/l. It should be recognized that

-, organoleptic data as a basis for- .

::establishing a water quality cnlenon .
- have Himitations and bave oo )
~" demonstrated relationship to potenhal

s adverse buman Eealth eﬁects

- o e
- - - et
—~ (&4 ,\' s,

FresbwaterAquatxc Ler R
- The available data for uophorone

__indicate that acute toxicity to freshwater’

aquatic life ocurs at concentrations as

- low 23 117,000 ug/l and would occur at

lower concentrations among species
" that'aré more sensitive than those - -

“* tested. No data are available concerﬁh:xg

- the chronic toxdcity of isophorone to

. ," R uminva inshwater aqnauc Ufe. ..

Sa]twaterAguabc Life - "-".\ : £ e

w~ Freshwater Aquatic Life .

4

. The available data for isophorone .
lnd.xcate that acute toxicity to saltwater

- aquatic life occurs at conceatrations as-
o Jow a8 12,900 pug/l and would occur at .

- lower concentrations among species =
_thet are more sensitive than those
“tested. No data are available concerning
.the chronic toxicity of isophorone to
7. sensitive saltwater uquanc life.

HumanHea!th Lo T

For'the protection of human health
-. from the toxic properties of hophoronz
. ingested through waterand - -

- contaminated aquatic orgaulsmx the

ambient water criterion u dete:m.ned to
be s.2mg/l :

For the protection of humnn health
from the toxic prooerties of isophorone

4

Im2l

... Freshwater Aqua.'ic Life

-

c e

ingested through contamizated aqust
organisms alcne, the amblent water
“eriterion s determined to be 320 3 /L

Laad

= For tota] recoverable lead the
criterion (in ug/1) to protect freshwaler
aquatic life as derived using the )
Guidelines {s he numerical value give:
by e{2.35[in(hardness}]-0.49) as 2 24

" hour average and the concentration %
ps/1) should not exceed the numerica’

- value given by e(1.22{In(hardness)}-<.

at any time. For example, at hardnss.
of 50, 100, and 200 mg/]1 as CaCO, s
criteria are 0.75, 3.4 and 20 pg/L

respectively, a3 24-hour averages 2=c
the concentrations should not exces?

" 170, and 400 mg/Lrespectively, alaz

dme RN
Saltwater Agquctic L:fe

. The gvailable data for total .
recoverable lead indicate that acute =
chronic toxicity to saltwater aquatic L.
occur-at concentrations as low as 663

* and 25 pg/L respectively, and would

occur at lower concentratioas amen;
species that are more sensmve thar
-those tested. . . - Ll -

_ Human Health

The ambient water quality criterics
for lead is recommended to be idert: -
to the existing drinking water standa-
“which is 50 ug/l. Analysis of the toxic
effects data resulted in a calculaled
level which is protectve to bumaz
health against the ingeston of
contaminated water and contaming::
agualic organisms. The c.alcnla!ed va!
is comparable to the present s!andar:'_

.. For this reason a selective criterion

based on exposure solely from
" consumption of 8.5 grams of aquatic
organisms was not derived.
Mercury - -

For total recoverable mercury the
. criterion to protect freshwater aquatic
life as derived using the Guidelines is
0.00057 pg/! as a 24-bour average a=g
the concentration should not excee 3
0.0017 pg/l at any time.

Saltwater Aguatic Life - - - -

For total recoverable mercury the
criterion to protect saltwate: aguatc L
as derived using the Guidelines is ¢.0
pg/l as a 2¢-hour average and the

concentration should not exceed 3.7 .5
at any time.

- Human Heclth

For the protection of buman heaith
from the toxic properties of mercury

.
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ingested through water and .~ . Human Health - ‘- .~ = &altwater Aquatic Life 3
’ “nél‘mim“td 'g;’:bf: 01"832:’“" lﬁ"d to For the protection of human health The available data for itrophenols
: ;‘:“:nns';: er crilenon is celerminec 10 pom th; :;f’&;ghmperﬁn oé nickel . indicate that acute toxicity to saltwate:
- © Ingeste waier an - . aquatic life occurs at concentraticss =
For the protection of buman bealth . contaminated aquatic orgapisms, the low as 4.850 ug/l and would occur &t
f;‘;:‘:f; :g:i:‘:v&:ftm! °§f§§muc ;::h.\ent w/.L!zr (:n'terim.is determi.ned to lower concentrations aong species
amin - -bell4pg e : . that are more sensitive than those
organirms alone, the ambient water - For the protection of h'u:na.n hen.hh tested No data are available concerzic
criterion is determined to be 146 ng/l. -." fram theWoxic properties of micke) .the chronic toxicity of nitrophenals to
* Note.—These valuesIncludethe ©~ ~ ~~  ingested through contaminated aquatic sensitive saltwater aquatic life. :
corsumption of freshwater, estuarine, and’ ~ ~ organisms alone. the ambient water Human Heal*h .
[ marive species. - T foee Lo -criterion is determined to be 100 pg/L ; bl -
. - - -'1-‘ - - e Do For the protection of human heal:
Noph'.ha!e.ne St S "_‘,: - N‘rmbenzene :° .. .- % . _  from the toxic properties of 2 4-dinito-
. Freshwater Aquahc Ler A'A'.\v.’.f-. ; I"h!sbwaterAguauc Life™ .. 7  cresol ingested through water and
The available data to paphthelene ~ * The evailable date for nitrobenzene. contaminated aquatic arganlsme L.‘

-_—

- lower concentrations amang specigs .

ambient watler citerian is deternsiz,
indicate that acute and chronic toxicity - 1ndxcate that acute taxicity o freshwater

o a ; be 13.4 pg/fl
to freshwaler aquatic life occur at . - > aquatic life occurs at toncentrations as "
concentrations ql! low as 2300 and 620 ° Jow as 27.000 pg/l and would occur at For the protection o human beal:
from the.toxic properties of 2.4-cini:

pg/L respectively, and would_'ocmr at - lower concentralions among species

lower concentrations among species . that are more sensitive than those m'céinzes!e_d lhmssh wt;\an-v.ia:i:
that are more sensmve than those~ . ‘tested. No definitive data are avaiable 'aqv.:a ¢ grga_mspud oae. edm;;'?
tested. - -, " . . “concerning the chronic toxicity of - Walercriterian is delerminec Lo De 7-
- - ) .Y .Sl o nitrobenzene o sensitive freshwater | T pg/L

Sa!LwaterAquat:c ere "':“ Coeok _'.'--r .q“hc me_ e e e o For the protecucn of hrnas hes!ts

. - o 0 fomthet rties of
The available dats Iornaphthalenz . .Sa!hvaterAquahcb?’e T e di:iﬁ-o;h;):‘lcg;z:zde&;ugb waler

indicate that acute toxicity to saltwatér ~—  and contaminated 8quatic arganisme
aquatic life occurs at concentrations as. ... .. The available data for nitrobenzene 9 T8 :

.. indicate that acute toxicity to saltwater ~ the ambient water criterion is
-low as 2.350 g/l and would occur at . ‘2 aguatic life occurs at concentrations as del‘r"n:lh“%d b:bm *;%/L a5 heats
- -, low as 6,680 pg/l and would occur at - - or the protection of ea.z
R R T L e
the chronic toxicity of paphthalene to  tbat are more seasitive than those """ dinitropbenol ingested through
" sensitive saltwateraquatic life .. L - tested. No data are svaflable concerning  Contaminsted aquatic organisms al—
2 e . the chroriic toxicity of nitrobenzene to- - the ambient water criterion is
Human HeaJlb e ',"“' B3 _-sensitive nltwater aguaticlife. . - - determined to be 143 g/l

l‘,\ln-“‘.o :’. . v W™ L Tut Ll i i i
_ Usmg the present guidelines.a .~ = = 'Humanealzb T e . Using the presest guidelines. a

- . satisfactory criterion cannot be dem
satisfactory criterion cannot be derived - .Foi comparison purposes. two ° - - at this time due to the insufficien
. at this time due to the insufficiency In_... approaches were used to derive'. .~ the avallable data for monomoter.
.+ the available d_“’m for. nap@&,&lg.ne 1T, -critesion levels for nitrobenzene Based Using the present guidelines. &
Nickel 0 A g -~ on available toxicity data, for the . satisfactory criterion cannot be de=-

: ..~ rrotecnon of public bealtk, the derived at this time doe to the insufficens -
: _FNShWU“fAMUC L:fe B e g_,__‘.‘; ¢velis 19.8 mg/l. Using available. . T the availsble data for ti-nitrophenal
For total recoverable nlckel the .' "= -.organoleptic data, for controlling

N'L!msannnes
to protect fresheuter= - ;undesirable taste and odor quality of - :
:’:S?:nh(:‘: zgdlgnw%rstgm o ."..._ ‘ambient water, the estimated level is 30  Freshwater Aguatic I. fe
Guidelines is the oumerical valve given ° o ps/L ltllbzulg:;: ngguz‘df‘h“ -~ The avaDable date for nitrosamire
. by €(0.76 [in (bardness)} +1.06) as 2 24 - °"§:§1° eplc !‘: a ?:“ °'m ~ - indicate thet acute toxicity to freshw
- hour average and the concentration {in~ "8 ishing a water quality cri 8 aquatic life occurs st concentations

- pg/) should not exceed the numerical . > have limitations and haveno ~ -. low a3 5,850 g/l and would oczur &
. valae given by ¢{0.76[In (berdness)) j\ = a.i;?on:ul;::d ! %:z‘:;?&p ;ospotenual - Jower concentrations among species
'4.02) st apy time. For example; st - -3 s an € =~ - that are more sensitive thap those

- !é:rdnm:s&es;;‘so 100, asnedg? mdsﬂ:o! _-3_' vapbenob o . -; .- .tested No data are availlable conce=
e citeria are 56,96, r0d 260 - 7'- c . s .. - ..  the chronic loxicity of nitrosacines ¢
,pg/l. respectively, es 24-hour averege.t * FmshwaterAquabc I."ye ST - seositive freshwater aguatic Iife.
and the concentrations should not - 713 * The available data for nitrophenols

“exceed 1,100, 1.600, end 3,100 pgﬂ. indu:at» that acute toxicity to freshwater Saltwater Aqaatic Life

respectively, at any ﬁme ~TL ._I, aquatic li'e occurs at cancestrations as -°°  The available data for mt:osar_-'.-
Sa!rwaterAquatlc Llfe S U :ow as 230 pg/l and would occur at indicate that acute toxicity to sziw
. ower concentralions among species aquatic life occers at concentretion:
Fortoal recoverable nfckel the . ,’ that are more sensitive than thase . *©  Jow as 3.300.000 ug/l srd would occ
griterion 1o protsct saltwater lquatlc Iife tested No dats are available concerning  Jower concentrations among specie:
as derived using the Guidelines is 7.1 the chronic toxicity of nitrophensls to that gre more sensiuve ther trose
< mg/las 8 2¢4-hour average apd the ™~ . i sensitive freshwater aquatic ife but _tested. No data are available coace-
concentration should not exceed 140 ug/ © toxicity to-ane species of aigae occurs at  the chronic toxiciry of nitrossmines
) at any hmg. i . " ,. conceatrations as Jow as 150 ug/L sensitive saltwater agquatic life.
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" Human Health - ™ "% W e4ngfledngfland D84 g/l Peatachloropbenol
For the maximum protection of buman  Fespectively. If the abova estimates are Freshwater Aquatic Life

: o made for consumption of aquatic
Bealth froc the polentidfca{cinog-f:.!c organisms only, excluding consumption
efects due to exposure ol n - of the level 5.588 ng /], 5&7
. pitrosodimethylamine through ingestion = ©f water, the levels are 5, 18' é)th .
" of coptaminated waterand. . s - ng/L and 58.7 ng/L. respectively. Other
:onumlnsled aquatic organisms, the - concentrstions representing different
ambient water concentration shoald bz *  risk lc\fels may be ca.lcu!ate.d by_use of
zero based on the pon-threshold . . the Guidetines. The risk estimaté range
assumption forthis chemical However, = 13 presented for information purposes
- garo Jevel may not be attainable atthe *.  and does not represent an Agency -
present time. Therefore, the levals which  judgment on an “acceptable™ risk level
may n‘r;dx;;m M&mﬁﬁmaﬂ_d - h Po&t}é;mal;dmum pmatlecﬁon of humaa
.cancer over the liletimes are 7 heal m the potential carcinogenic
'. ::gm1tgd .t m‘.v 10-.. .nd 10"0 Th& . S ‘gm' due t° GX,;OM ln n- - 8_ )
corresponding criteria are 14 8g/L 14 - - pipogodiphenylamine through ingestion
ng/L and .14 ng/L respectively. If the . - - of coniaminated-water and R
above estimates ars made for " . contaminated aquatic organisms, the
consuinption of aquatic organisms only, * pieny water concentration should be
excluding consumption of water, the . 2ero based on the non-threshold
levels are 160,000 ng/,l. 16.000 ng/l. and . “assumption for this chemical However,
1,800 ng/L respectively. che;m .*_ zerolevel may not be attainable at the
- concentrations representing dulerent t ‘present time. Therefore, the levels which
risk levels may be calculated by use of ~'may result in Incremental increase of
the Guidelines. The risk estimate range cancer risk, over the lifetimes-are
1s W’entedtfor lnfor:::&:i:ig:nrpo 3¢ . estimated at 10-% 10-% and 10°7. The
. ot represan oL g [
j‘\?d‘.igr?e:x’l ';n maaccep!abfe" risiylevel. - -com:pondmg criteria are 43.000 nlg/lu
- * For the maximum protection of human = 4.900 ngQ and 490 0z /L. respeciive v I
: ... _the above estimates are made for
health from the poteatial carcinogenic - -; .. : tes a .
. efects due to exposure of n.-  --_ 1. :consumption of aquatic organisms only,
nitrosodiethylamine through Ingestion of ~ #xcluding consomption of water, the .
" contaminated water and contaminated . -v_levels are 161.000 318/1 18,200 ng/l. ln@ -
aqualic organisms, the ambient water <> 1810 ng/L respectively. Other
concentration should-be zero based on .~ concentrations representing different
the non-threshold assumption far this .. 7 risk levels may be calculated by use of.
chemical. However, zero level may not - the Guidelines. The risk estimate range
be attainable at the present time. .-, -ls presented for information purposes
Therefore, the levels which may resultin  and does not represent an Agency _ -.
" incremental increase of cancer risk, over  judgment on an “acceptable™ risk level
.the lifetimes are estimated at 107, 10°% ~. . For the maximum protection of human
and lif". ﬁ}ﬂsﬂw"ﬁ“ma are - health from the potential carcinogenic
8 ng/l. 0.8 ng/L an - . w078 effects due to exposureinn-~ . . 7.
respectively. If the ,bove estimstes are " nitrosopyrrolidine through Ingestion of ,
made for Wil’“mi’u"n of aquatic Mo = ‘contaminated water and contaminated _
anisms only, exchiding consumption isms, ient wat
:?wlter. the levels are 12.400 ng/L 1.240 aquatic organisms, the ambie er

. ivel < concentration should be zero based on
ng/l. and 124 ng/L respectively. Other o) 'pon threshold assumption for this

concentrations representing differeat . o) However, zero level may not .
risk levels may be calculated by use of ». be attainable at the present time. .

the Guidelines. The risk estimate range -..- Jherefore, the levels which may result in

* is presented for lnformation purpo %¢3 .« incremental fbcrease of cancer risk. over
and does not represent 20 Agency ‘. the lifetimes are estimated at 107%, 10",

e the ﬁm&ﬁr’é‘fﬁﬁéﬁﬂﬁg : nd 107", The corresponding criteria are
health from the potentlal carcinogenic =+ 18008/118.0ng/land 1.600g/L ..
effects due to exposare In p-nitrosodi-n-~ ~ Tespectively. If the aboye estimates are
butylamine through ingestionof - -~ 7 made for consumption of aquatic
contaminsted water and contaminated - Organisms only, excluding consumption
aquatic arganisms, the ambient water =~ Of water, the levels are 919.000 ng/l. .
concentrstion should be zero based on . 91.900 ng/l. and 8.190 ng/L respectively. ]
the non-threshold assumption for this- - Otber concentrations representing _ -
chemical. However, zero level may not”  different risk levels may be calculated
"be attainable at the present time. by use of the Guidelines. The risk
Therefore. the levels which may result in  estimate range is presented for
incremental increase of cancer risk. over Information purposes and does not
the lifetirmes are estimated a1107%, 10" zepresec! an Agency judgment on an '
and 10°". The correspondirg criteria are | “acceptable” risk level. -

o~

-

-

.

- those tested. .

The avallable data for
pentachlorophenol indicate that acule
and chronic toxicity to freshwateg
aquatic lUife occur at concentrations as
low as 55 and 3.2 pg/L respectively. and
would occur at lower concentrations
among species that are more seasitive
than Iiose tested.

Saltwater Aquatic Life '

" The avallable data for .
pentachlorophenol indicate that acute _
and chronle toxicity to saltwater aqua® -
life occur at concentrations as low as 53
and 34 ug/l, respectively, and would
occur at lower conceatrations amorg
species that are more secsitive thas
those tested. - .

Huanr Health

For comparisdn purposes. two
approaches were used to derive
criterion levels for peatachlorophenol.,
Based on availeble toxicity data, for the

- protection of public health. the derived
level is 1.01 mg/l. Using available __
organoleptic data, for controlling -

-

-

". undesirable taste aad odor quality of

ambient water, the estimated leve! is 3¢
pg/L It should be recognized that
organoleptic data as a basis for
establishing a water quality criterioz
bave limitations and bave no
demonstrated relationship to potestia}
adverse human health effects.

. Phenol

Freshwater Aquctic Life

The available data for pbenol incica?:
that acute-anc chronic ‘oxicity to
freshwater aquatic life sccur at .
- ‘concentrations as low as 10.200 and
* 2.560 pg/L respectively, and would

occur at lower concentrations among
- species that are more sensltive than

. -

Saltwater Aquatic Life

" The available data for pkenol Indicate
that acute toxicity to saltwater aquatic
-life occurs at cancentrations as Jow as
5.800 ug/] and would occur at lower
concentrations among species thal ere
more sensitive than those tested. No
data are availeble concerning the

- chronic taxdcity of phenol to sensitive
saltwater aquatic life.

Humeon Health
For compaerison purposes. two

L d

" approaches were used to derive

criterion levels for phenol. Based on
available toxicity data, for the
protection of public health. the denved
level is 3.5 mg/}. Us:z2g available
organoleptic data. for controlling
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7c

uvadesirable taste and odar quality of
ambient water, the estimeted level is 0.9
mg/L it should be recognized that
organcleptic dats as a basis for
establishing s water quality citerion
bave linsitations and bave no -
demonstrated ralsbarship to potential -
sdverse human health effects. .

‘

Pbthalate Esters ' -"..._'
Freshwater Aquatrc L-vfe Ry

Se— .

LA

contaminated aquatic orgrnism: alone,
the ambient waler criterion is
. determined to be 154 mg/l.

For the protection of human health
from the toxic properfies of di-z-
ethylhexyl-phthalste ingested through
water and coataminated aquatic

- organisms, the ambient waler criterion
is determined to be 15 mg/L
For the protection of buman health
. from the toxic properties of di-2-

The available data for phma!aze J ':,' etbylhexyl-phthalate ingested through -

esters indicate that acute and chronic

toxicity to freshwater aquatic life occur

at concentrations as Jow as 80 and 3 .
g/ respectively, and would occur at |

ower concentrations among species | -

that are mare sensilive t}mn lhou

tested. - - ., - s L

-~ S ~

Saltwater Aquat:c Life

The avallable data for phthalate .
esters Indicate that acute toxicity to
saltwater aquatic life occors 8t
concentrations as low 83 2944 ugfl and
would ocrur at Iower cancentretions -
among species that are.more sersifve

than those tested. No dats are svailable
concerxing the chronic toxicity of -

phthalate esters to seositive saltwater

aquatic KTe but toxicity to sae species of ma,”,qquabcbye

- algae occms 8t qm::ent:-atxms = \mw FY
-3 4 F-S/L - .

. Human Ew!th > A .
For the pmtachon of hnm:m haaltb

_ - from the texdc properties of

phthalate ingested throagh waler and
contaminated squatic organisms, the

- ambient water c'tz'xonu determimed to

be 313 mg/. Soa
For the pmtecaon of huma.n heah.h

from the toxic properties of dimethyi-

pbthalate ingested through - -

_ conteminated aqualic organisms a'lone
- the ambient water criterions. -~ *

determined to be 29 gfl.. " <°> e
For the protection of bursan health- -

. from the toxic properties of diethyl-. -~ AT

phthalate ingested through water and =

_ contaminated agquatic organisms, the ".‘;

" ambient wu\er mienan s éetermmed lo
be3ds8 mg/l. - - TS T

Forthe pro#ecﬁon of hnmnn hea]fh .

from the loxic properties of diethyl- ~ 3
phthalate ingested through . . _ -
contarsinated aquatic organisms ﬂone.

the ambi:nt water akenanh et

determined tope 183/L . 3
For the protectian of Bumman h&mh
from the toxic properties of dibutyl-
.phthalste ingested through water and
contaminated squatic organisms. the
ambient water criterion is determmed to
be 34 mg/L
For the protectron of hunun bealt.h
- from the toxic properties of dibutyl-
phthalate ingested through -

‘ contaminated squatic organisms alone, _
the ambient water critedion is -
determined to be 50 mg/l
dechlanna!ad Biphenyis - -
FPresbwoter Agquatic Life -

For po)ychionm' insted biphenyis the
tritesion to protect freshwater aquatic
life as derived using the Guidelines is

- 0014 nafl as 8 24-hour average The .
.- available data indicate that acute

toxicity o freshwater aquatic life -
probably will oaly occur at
.copcentrations above 20 pgfl and that
the 24-hour averege should provide
adequeate protecnnn agaipst acute
loxncxty st .

-..'\.

-~

. Far po!ychlmmied h:phenyls the .

& - " ‘Criterion 1o protect saltwater aqratic life
<" .. as derived using the Guidelines is 0.030

g/l as 2 24-bour average. The available
d data indicate that acute toxicity to
* saltwater aguaBclife probably will only
occur at concentrations above 10 pg/!
end that the 24-bour average should -
provide adeqnm protection agauzst
acute to:ncty SETI

n'bq. R

4 Human Healtb : ‘.;‘ Ny .."

- Jx

Yor the mxunum protechon of human
‘health from the potential carcinogenic

-effects due to exposure of PCBs through

ingestion of conterxinated weter and
“rontaminated squatic organisms. the

_ambient wafer concentration shoald be

.zero based on the non-threshold -
% assumption for this chemical. However,

:~ zero level may not be attainable at the °

“present time. Therelore, the jevels which
<may resul! in incremental increase of
. cancer risk over the lifetime are

. estimated 8! 307%, 1074 and 10°". Ti:e

corresponding cxiteria mJDngIl 0.79
" ng/l and 0078 ng/L respectively. If the
- above estimates are made for

consumption of aquatic organisms only,

exclading consumpbcm of water, the

levels are 78 ng/l. 079 pg/l and .0079

ng/lL respectively. Other concentrations

. representing different risk levels may be

- calculated by use of the Guwdelines. The
risk esturmate range is presented for
information purposes and does not

J-34

| .

represent an Agency ju}!g:nent an 8z
“acceptahle™ risk level

‘Polypuclear Aromatic Hy'droarbcns

{PAH3)
Freshwater Aquatic Life

The limited freshwater dats base
available for polypuclesr mromarsic
hydrocarbons, mostly from short-ter
bioconcentration studies with twe
compounds. does not permit a statern

_ concerning acute or chronic 1oxicity.
.. Saltwater Aquatic Life

The available dats for polsnnclear
sromatic hydrocartons indizate that
acute toxicity to sal'water aquatic i/
occurs at concentrations as low as:
ug/l and would occur at lower
concentrations among species that a-
more sensitive than these tested. Nz
data are available concemning tae
chronic toxicity d’po]vrudear arom:
hydrocarbass 1o sensitive seltwalzr

. aqualic e

Human Heclth

For the maximnm pr.tection of huws
health from the potential carcinogeni-
effects dve 10 #xposzre of PAMs &<
ingestion of contemmated wate: and
contaminated aquatic organisms. th2
ambient water cancentration should
zero based on the non-thresheld

- assumption forthis chemical. Howse~

zero level mey not be sttaireble at &
present time. Therefore, the levels w-

-may result iz incremental increase o

cancer risk over the ifetime are

. estimsted at 107, 107%, and 107",

corresponding criteria are 28 nz L. .:. :
ng/L and 25 ng/l. respectvely. I .
ebove estimates are made for

. cotrsumption of aquatic organisms ¢

excluding consumption of water. the
levels are 311 ng/L 311 ngfl. @ 3N
- ng/l respectively. Other concerrrati-

representing different risk levels o=

calculated by use of the Guidelines. ~
risk estimats range is presented for ~
information purposes and does nc:

represen! an Agency judgment on 2z
“acceptable” risk level

Selenium .
Freshwater Aquatic Life

For tota! recoverable inarganic
selenite the criterien to protect
freshwater aguatic life as derrved usi.
the Guidelines is 95 pg/l as a 24500
sverage and the concectratiaz shouls
not exceed 260 pgfl at any time.

The available aata for moszanic
selenate imdicate that acute toxowhy 1i:
freshwater aquatic life occurs at
cancentratians s Jow 8s 760 pg./l an:
would occar at lower cancentrations
among species that are more sensitve
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, than thoss tested No dxu are nvulxblc
" concerning the chrenic toxicity of

inorganic selenate to sensitive -
freshwater aqoatic life. ~ ° =

- -

Sa!bmterAquat:c Life .. . Crials

For total recoverable lnorgmic v

_ selenlte the criterion to protect saltwater
" aquatic life a3 derived using the .- --.
_Guidelioes is 54 pg/l as a 24-hour
average and the concentration should

* pot exceed 410 ug/] at any time.

" saltwater aquatic llh.

- I’or silver is recommended to be ~: -7

" identical to the existing

. Saltwater Aquatzc Llfe

No data are available concerning lhe N

| toxicity of inorganic selemte to- e Z'..

Human Health - ‘f"

ambient water quahty critenon E
far selenium is recommendad to be
drinking water
standard which is 10 ug/L Analysis of _
the toxic effects data resulted in a
calculated level which is protective of
humapn health against the ingestion of
contaminated water and contaminated
aquatic organisms. The calculated value
{s comparable to the present standard. -
For this reason a selective criterion .
-Wased on exposure salely fom .

. consumption of 6.5 grams of aquatfc
orgamsm.s was no! de.rrved.. i i

-For freshwater aquatic er the 1‘.4-1-
- -concentration (in pg/l) of total <~ .7
- recoverable silver should not exceed the_
_numerica] value given by “e{1.72(la _;3_
(hardness)-a.szn" at any time. For ...
_example, at hardnesses of 50. 100, 200 -
" mg/l as CaCOy the concentration of ._’,

total recoveradble silver ashould not ~ - :
exceed 1.2, 4.1, and 13 pg/l respectively,

st any time. The available data xn.dxcate -

.-

that chronic toxicity to freshwater
aquatic life may occur at cancentraﬁisns
as low. as 012 pg/l - -

“For saltwater aquatic !xfe the -
concentrahou of total recoverable nlver

should not exceed 2.3 pg/l at any time. _"‘.‘ -

No dsta are available concerning the  ©

chronic toxicity of silver to sensmve _~~
. saltwater lquaﬁc lx!e.‘ L. o,

-~ -

- ‘,'..,.
. The ambient wa!e' qnalny cntenan

identical to the existing drinking water
standard which is 50 pg/L Analysis of
the toxic effects data resultedina .

calculated level which is protective of

human health sgainst the ingestion of -
contaminated water and containated.:
aqualic organisms. The calculated value
is comparable lo the present standard. .’
For this reason s selective criterion . -

based on exposure solely Jom -~ . -...-

Sa]braterAquatxc Life " . .,-*-_ a7 .

</~+. chemical. Howeves, zero Jevel may not
+~; be altainable at the present time.

"+, occurs &l concentrations as low as 20

consumption of 8.5 grams of aquatic

- organisms was not derived.
: T.em.chloroe!hylene )

rmbwaquuazfcw{

-’ The available data for
tetrachloroethylene indicate that scute
. and chronic toxicity to Freshwater
aquatic life occur at concentrations as
low as 5280 and 840 pg/L respectively, ,
" and would occur at lower .
concentrations among species that are
- more sensitive than those tested

The available data for =~ -

%4

,. tetrachloroethylene indicate that acute

and chronic toxicity to saltwater aquatic

" life occur a3t concentrations low as

10.200 and 450 pg/L respectively, and
would occur at lower concentrations
among species that are more semmve
--than those ested.

HumanHec]l]z ‘, .o

For the maximum protechon of human '

* health from the potential carcinogenic
.effects due to exposure of .
tzzrachloroethylene through ingestion of .

-;_ contaminated water and contaminated ~
--aquatic organisms, the ambient water °
.- concentration should be zero based on

- the non-threshold assumption for this

: Therefare, the levels which may result in
incremental increase of cancer risk over
the lifetime are estimated at 107% 10~%,

-<~ and 10°7, The corresponding criteria are
~ 8pug/l. .8 ug/l and :08 ug/), respectively.

- If the above estimates are made for
“consumption of aquatic organisms only,
_excluding consumption of water, the

. levels are 88.5 ug/l, 8.85 ug/l. and .88

~"pg/L respectively. Other concentrations
. representing different risk levels may be

T ml e at e calculated by nse of the Guidelines. The -
'~ < %wes Lo.fisk estimate range is presented for- -
T ". nformation purposes aod doesnot -

" represent an Agency judgment onan -

by plable risk Icvel. el T
‘Thallium - :'—':*' :' "'-._'t o hs
FruhwaterAquabc Ll[e i eF

Human Hea!zh e e =" The svailable data for thalliurm * ="
'-?1 “to freshwater agquatic lifeoccurat . .
--- concentrations as low as 1,400 and 0 -

indlcate that acute and chranic loxxczty

rg/l respectively, and would ozcur at -
ower concentrations among species

. tha! are more sensitive than those
“tested Toxicity to one species of fish

81 after 2.600 bours of exposure
Saltweter Aquatic Life = - '

The available data for thnlhum
indicate that acute toxicity to saltwalter

el

squatic life occurs at concentrations as
low as 2130 pug/l and would occur at
lower concentrations among species
that are more sensitive than those

_lested. No data are available cozcemnin
_the chronic toxicity of thellium to

sensitive saltwater aquatic hfe

. Human Hecalth

- For the protectibn of human health

" from-the toxic properties of thalliua

. Ingested through water and
" contaminated aquatic organisms. the

- gmbient water criterion Is delem’xed :

be 13 ug/L T - .

For the protection of human hea.'.h
from the toxic properties of thalliux
Ingested through contaminated aquatic
organisms alone, the ambient water

_ criterion is determined to be 48 pg/L

Toluene -

Freshwater Aqucfic Life t

. The evailable data for toluene .
indicate that acute loxicity to freshwat.
aquatic life occurs at concentrations as
" low B3 17,500 ug/t and would occur at
lower concentrations among specias’
that are more sensitive than those
tested No data are available concemi-
the chronic toxicity of toluene to
sensitive freshwater aquatic life.

 Saltwater Aquatic Life . CS

_The available data for toluene ’
indicate that acute and chroaic taxici by
to saltwater aquatic life occur at
concentrations as low as 8,300 and 5.77
pg/l. respectvely, and would oczur 3
lower concentrations among species
that are mare sensmve than those
tested.

Human Health ~

For the protection of buman healtt
from the lexic properties of toluene
ingested through water and
contaminated aquatic organisms. the
- ambient water criterion is dcter:nmec e
be 14.3 mg/L

- For the protection of buman heahh
{rom the toxic propertes of toluene
ingested through contaminated aquatic

* organisms alone, tke ambient water

criterion is determined to be 4‘4 mg/}

e -7

Toxzpbene

Freshwater Aqua.zc Llfe
For toxaphene the criterion to protec:

" fresbwater squatic Lfe as derived vsing
" the Guidelipes is 0.013 ug/) as 8 24-hou-

average and the concentration shouid

- not exceed 1.8 pg/l at any time.
.. Saltwater Aquatic Life

For saltwater aquatic life the
concentration of toxaphene should not
exceed 0.070 ug/l at any ume. No data
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are available concerning the chronic
‘toxicity of toxaphene to sensitive
- saltwater aquatic life.

Human Heclth

For the maximum protectior >f hmn
bealth from the potential carciiogenic
effects due 10 exposure of toxaphene
through ingestion of contaminated water
" and contaminated aquatic organisms,
the ambient water concentration should
be zero based on the nop-threshsdld
assumption for this chemical However, .
zero level may not be atlamable at the -~

“present time. Therefore, the levels which
may resul! in increments] increase of
cancer risk over the lifetime are

" estimated 2 107% 10°% and 107 The
corresponding criteria are 71 ng/L 71 -
ng/L and 07 ng/l respectively. If the
above estimates are made for .
consumption of aquatic erganisms only, -
excluding consumption of water, the -
levels are 7.3 ng/l 73 ng/t and 07 ng/L
respectively. Other concentrations
representing different risk levels may be
.calculated by use of the Guidelines. The
risk estimate range is presented for -
information purposes and does not

represent en Agency judgment ona.n o

“acceptable” risk Level.

Tnchloroethylenn ~'-'—"‘ ~ C e
- FreshwaterAquabc ler o ‘ ;_,-‘_,:
The available data for = PR -

trichloroethylene indicate that acole -~ -

*oxdcity to freshwater aquatic life o through ingestion of contaminated water

at concentrations s low as 45.0001.;3/2
and would occur at Jower
concentrations among spscies that are
more seasitive than those tested. No
data are available conceming the *-

_ chronie texicity of trichloroethylene to ™ -
. sensitive freshwater aguatic life but .

- adverse behavioral efects occurs to one

.

species al concentrations 83 lowes -~
nmpglll ' e \’__ .‘.—'

L7 S
SaltwaxerAquatxc Ier -—' - ';.-.,

The available data for - - -
trichloroethylene indicate that acute
toxicity to saltwater aquatic life occurs
at concentrations as low as 2.000 p.g/l
and would occor at lower _
concentrations among species that are
mare sensitive than those tested. No
data are avallable concerning the - -
chronic toxicity of trichlorosthylene to -
sensitive saltwater squatic life. ~ - .

Human Health = "S™i .m0

For the maximom protection of hu...a.n
bealth from the potential wcmogemc
efiects due to exposare of - - -
trichloroethylene through ingestion of
contaminated water end contamated
squatic organisms, the ambieat water -
concentralion should be zero based on

-

_Av"‘_ -

the pon-threshold assumption for this
chemical However, zero leve! meay not
be attainable at the presest time.
Therefore, the levels which may reswit in
incremental increase of cancer risk over
the lifetime are estimated at 107, 1074,
and 10" The corresponding criteria are
27 pg/l. 27 ug/\, and 27 pg/L
respectively. If the above estimates are

" made for consumption of aquatic .
organisms only, excluding consumption

of water, the levels are 807 ug/L 80.7
g/l and 8.07 ug/l respectively. Othe:
concentrations representing different
risk levels may be calculated by use of

* the Guidelines. The risk estimate range
" is presented for Information purpos:s .

and does not represent an Agency
judgment on an “acceptable” risk level

Vioyl Chloride -
Freshwater Aquctic Life .

.No freshwater organisms have been
tested with viny] chloride and no
statement can be made concermqg acute
or chronic toxicity. . - - -
Saltwater Aquatic Life - . . "

A No saltwater organisms have been
tested with vinyl chleride and no
statement can be made concerning acute
or chronic toxicty.

Human Hea!lb : ‘ S

L "For the maximum pm(ecbon of human

_bealth from the potential carcinogenic
effects due to exposure of vinyl chloride

and contaminated aquatic organisms,

"~the ambient water concentration should
. be zero based on the non-threshold
. assumption for this chemical. However,

zero level may pot be attainable at the
present time. Therefore, the levels which

‘may result in incremental incrsase of

cancer risk over the lifetime are

 estimated at 10°% 10"% and 10~ The
- ‘corresponding criteria are 20 ug/L 20 - _
- . pg/L and 2 ug/L respectively. If the

gbove estimates are made for

- consumption of aquatic organisms only,
., excluding consumption of water, the _. .

.- levels are 5.248 ug/l, 525 pg/l, and 52.5
pg/L respeetiveg'. Other concentrations
representing different risk levels may be

-- calculated by use of the Guidelines. The
:- risk estimate range is presented for

" information purposes and does oot -

. represen! an Agency j‘ndgﬂe'n on an

acceptable risk level - . -
Zinc ,, -, - B
Freshwater Aq‘caﬁc IJfE
For total recoverable zinc the criterion
to protect freshwater squatic life as
derived using the Guidelines is ¢7 pgll
a5 & 24-bour average and the
concentration (in ug/l) should not
. - L

- J-36

-

.
[

"deriving numerical water quelity

" concentretion ¢f a subs’ance in w2

" to the aguatic organisms in the wa:

= &
exceed the numerical value given by
p!® B (1s Diardaume)] « vw 4y any tme. F-
example, st hardaesses of 50, 10Q. a:
200 mg/] as CaCO, the concestrator
total recoverable zinc should not ex -
180, 320, and 570 ;:g/] 8t any time.
Saltwater Aquatic: Life
For total recoverable zinc the crit.
$o protect saltwater aquatic life as

derived using the Guidelines is $8 pz
as 8 24-hour average and the

_concentration should not exceed 17:
1 at any time.

.Human Hea!ch

Sufficient data 1s not availeble fc:
zine to derive a level which would
protect againgt the potentiel loxici
this compound. Using svailable
organoleptic data, for controlling
undesirable taste and odor qualiry
ambient water, the estimated leve!
g/l It should be recognized that
organoleptic data as & basis for
establisking & water quality criteriz
have limitstions and have not
demonstrated relationship to potent
adverse human health effecis.

- Appendix B~~Guidelines for Deris?

Water Quality Criteria for the Prc®

-+ of Aquatic Life and Its Uses

Introducti on

This version of the Gmdelmes
provides clarifications, additional .
detalls, and technical and editorie!
changes in the Jast version publishe
the Federal Register [44 FR 15570 -
15, 1978)}. This version Incorporz!
changes resaliing from commen::
previous versioas and from exp2:-.
gained during U.S. EPA's use ¢! (52
previous versions. Futur: versicas
Guidelines wil' incorpor ate pew ic.
and data as their usefuh.ess it

" demonstrated.

Criteria may he expressed in sex
forms. The pumerical form is com
used, but descriptive 2nd proced.r-
forms can be used if numerical et
ere not possible or desirable. The

" purpose of these Guidelines is to

describe an objective, internally
consistent and spprepriate way of

for the protecton of the uses of. &« -

es the presence of. aquetic crganic-
A numerice! =iterion might be

thought of as &1 estimate of the kig"

which does not present & significar

and their uses. Thus the Guid=lines
intended 1o derive criterie which v
protect aquatic communiles by
protecting most of the species anc -
uses mos! of the time, but not




. SUMMARY
’ ! .
SNARLS | .
Aasu&ptions: ‘
1. looking at sensitive poPuiation.
2. Using a chila weighiﬁg 10 kg. who drinks one liter of water
per day., .
3. Considering only toxic effects. -
Compound ) Length of Exposure
1 day 7 davs 10 davs 1 month - iife-time
trichloroethylene .2 mg/lv L 200 ug/1 75 ug/1
tetrachloroethylene ', A 2.3 mng/1 tj'.' 180 ug/1l ‘ 40 ug/1l
1,1,1-trichloroethane | | ~';41.m9/1
benzene S o 350 ug/l ;
polynuclear aromatic 25 ug/1

hydrocarbons

Cancer Risks

Assumptiona:

1« There 1s some risk at any level of exposure, and the risk increasss
as lifetime exposura increases.

2. Using 70 kg. adult living 70 years who drinks two liters of water

per day. - .
Compound e Excess Risk
One in 10-3  Two in 10-5 Bix in 10-6
trichloroethylenes 45 ug/l 75 ug/l
tetrachloroethylene 3.5 ug/1 35 ug/1 ' 20 ug/l




Draft SHARLS (nct);o be released)

Asgumptions:

1. Looking at sensitive population.

2. Using a child weighing 10 kgq.
per day, :

3. Considering only toxic effects.

Comoound

1 day

7 days ©

who drinks one liter of water

Length of Exnosure

10 days

1" month

life~time

mathylene chleoride 13 mg/l 143~1.5 mg/1 150 ug/l
carbon tetrachloride . 200 ué/l. . 20 ué/l i . -
toluene Coe ~-’;5 o K] mg/l._ :
methyl etﬁyl &etone 1~mg/1
acrylonitrile 35 ug/l 3 ug/1
polychlorinated biphenyls 1 ug/l 0.3 ug/l
dibromochloropropane.‘. B 0.05 ug/l
1,4-d1cxans 20 ug/1
xyleﬁes | 12 ég/l . (“1.4mE;}l 620 ug/1

e e A ' T T N S .
chioéd&he s - '7f”'6356g/i R 63 ug/1 '“;. '8 ug/l
1,1 Dichloroethylene 1.6 mé/i - ' 70 ug/1
Trans-1,2 Dichloroethylene 2,7 mg/l 0.27 mg/1
Cis-1,2 pichloroethylene 4.0'mq/1 B 0.40 mg{l
Ethflene Glycol o "19 ﬁg/l ‘.. -+ | S5 mg/l

J=-38



SNARL For Trichloroethylene
Health Effects Branch, Criteria and Standards Division
Office of Drinking Water
U.S. Environmental Protection Agency
Washington, D.C. 20460

The Office of Drinking Water has reviewed the current literature
on the health effects of trichloroethylene. Both data from
animal tests and some studies from high level exposure in
humans were used as basis for extrapolating to levels in
drinking water that would result in negligible risks to the
general human population. When considering toxicity that
does not include the risk of cancer, we generally use a
child weighing 10 kg (22 pounds) and drinking one liter of
water per day as the basis for calculations of short exposure
(acute) toxicity and longer exposure (chronic) toxicity.
These levels are derived using safety factors from classical
toxicology and a logic similar to that used by the National
Academy of Sciences in "Drinking Water and Health." When
considering the possible cancer risk, where it is assumed
that there is some risk at any level of exposure, and that
the risk increases as the lifetime exposure increases, we
use the 70 kg (154 pounds) adult living 70 years who drinks
two liters of water as the base, and calculate the excess
cancer risk above the normal background according to a
mathematical model developed by the National Academy of
Sciences in "Drinking Water and Health," and based on animal
tests conducted by the National Cancer Institute.

The drinking water levels that we have calculated providing
a margin of safety from likely toxic effects in humans
(assuming that 100 of the expcsure is from drinking water)
were related to the length of time that water is being
consumed, and range from short-term emergency levels to
long~term chronic exposure. We have separately computed the
potential additicnal cancer risk.




The computed drinking water guidance levels for effects
excluding cancer risks are as follows:

Time Concentration

! day 2 ng/l

10 days 0.2 mg/l (200 ug/1)
Chronic¢ (long-term) 75 ug/1

The computed excess lifetime cancer risks from the NAS model
at various exposures assuming the 70 kg adult drinking two
liters of water per day for 70 yecars at the indicated concen-
tratioa are as follows:

Concentration Excess Risk

4,5 ug/l ~ one in 1,000,000

45 ug/l one in 100,000

75 ug/l " approximately two in 100,000

The development of a SNARL for trichloroethylene does not
condone its presence in drinking water, but rather provides
useful information to guide control priorities in cases
wvhere it 1s found as a contaminant. Human exposure to
contaminants in drinking water such as trichloroethylene
should be reduced to the extent feasible, to avoid the
unnecessary risks from their presence as adulterants. The
applicable treatment technologies include aeration and
granular activated carbon.



